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THERE HAS BEEN considerable public-
ity recently about access block and its
effect on patient care. Access block
appears endemic,1 with institutions
across Australia reporting various strat-
egies to counter the problem and its
effect.2

Richardson demonstrated an associa-
tion between access block and pro-
longed inpatient length of stay (IPLOS)
for patients admitted from the emer-
gency department (ED), where IPLOS
was used as a measure of outcome
outside the ED.3 Access block is a direct
cause of prolonged ED length of stay
(EDLOS), and is specified by an
EDLOS exceeding 8 hours.4 However,
EDLOS is commonly prolonged by
other factors, and may affect patient
outcome even when less than 8 hours.

In this study, we investigated the asso-
ciation between EDLOS and IPLOS
among patients admitted to inpatient
units of a metropolitan Melbourne
health service during 1 year.

METHODS

Inpatient admissions to the three cam-
puses of Eastern Health, a major metro-
politan health service in Victoria, from
1 July 2000 to 30 June 2001 were
retrospectively reviewed. Eastern
Health has 740 acute-care beds, pro-
vides all services except neurosurgery
and cardiac surgery, and has a total
annual ED census of more than 100 000
patients.

Data sources

Data were acquired from case linkage of
two health service databases that popu-
late the Victorian Emergency Minimum
Dataset5 and the Victorian Admitted
Events Dataset.6 The former contains
de-identified demographic, administra-
tive and clinical data on presentations at
Victorian public hospitals with 24-hour
EDs;5 the latter has similar data on all
admissions into Victorian public and
private health institutions.6 Dates of
presentation and hospital record num-

bers were concatenated to produce
unique identifiers that enabled records
from the two datasets to be matched.

Data were selected for inpatients
admitted via the ED. These included
patients who were subsequently dis-
charged from the ED without physically
accessing inpatient beds (see definition
of IPLOS below). We excluded patients
who died in the ED, were admitted to
short stay observation units or “hospital
in the home” programs, or were trans-
ferred to other facilities.

From the two datasets, we extracted
age, sex, time of presentation to the ED,
time of initiation of treatment in the
ED, time of transfer to the ward, time of
discharge from hospital, diagnosis-
related group at the time of discharge,
and state average inpatient length of
stay (SALOS) for that particular diag-
nosis-related group.

EDLOS is defined as the time from
ED presentation to transfer to a ward;4

IPLOS is the time from ED presenta-
tion to discharge from hospital.6
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SALOS values for each diagnosis-
related group were obtained from Vic-
torian Department of Human Services
data.7

Data analysis

The primary outcome was the differ-
ence between IPLOS and SALOS
(IPLOS – SALOS). This adjusts for
admission diagnosis and is a measure of
excess IPLOS (relative to the state aver-
age). Across four categories of EDLOS
(� 4 hours, 4–8 hours, 8–12 hours and
> 12 hours), differences in means were
compared by analyses of variance.

IPLOS – SALOS was then dichot-
omised (positive versus zero and below)
and logistic regression analysis under-
taken to assess univariate and multivari-
ate associations with EDLOS, age (65
years or above versus less than 65
years), sex, campus and time of ED
presentation (08:00–18:00 hours versus
18:00–08:00 hours). Binary logistic
regression analysis was chosen because
the outcome parameter is a clinically
meaningful dichotomy, and because it
avoids the pitfalls of applying linear
regression to skewed data.

All analyses were undertaken using
SPSS.8

RESULTS

Of the 34 932 admissions to Eastern
Health from 1 July 2000 to 30 June
2001, 18 619 (53%) were via the ED.
Of these, 665 (4%) were excluded from
analysis because of insufficient data or
admission to a facility other than an
inpatient unit, leaving 17 954 admis-
sions (96%). Of these, 48.1% were
men, whose mean (SD) age was 50.7
(27.0) years. The mean (SD) age of
women was 56.0 (27.4) years.

The overall mean EDLOS was 7.96
hours and the overall mean IPLOS was
5.63 days.

The distribution of cases across the
four categories of EDLOS was � 4
hours, 23.5%; 4–8 hours, 42.4%; 8–12
hours, 17.6%; and > 12 hours, 16.6%.
The means of IPLOS and IPLOS –
SALOS for each category of EDLOS
are shown in Box 1.

The results of logistic regression anal-
ysis linking EDLOS and other major
factors to excess IPLOS are presented
in Box 2. A “dose-dependent” associa-
tion with EDLOS was found, even after
adjusting for elderly status, sex and time
of presentation to ED. Each of these
other major factors was also signifi-
cantly and independently associated
with excess IPLOS.

DISCUSSION

This study is the first to show that
prolonged EDLOS is associated with
excess IPLOS (defined as exceeding the
state benchmark for the relevant diag-
nosis-related group), even after adjust-
ing for major confounding factors. That
is, common explanations for this associ-
ation were accounted for, such as being
elderly (more complex illness, or await-
ing discharge to an aged care facility)
and time of ED presentation (delays in
access to diagnostic and treatment facil-
ities outside of normal working hours).

Compared with patients who stay in
the ED for 4–8 hours, those who remain
for 8–12 hours are about 20% more
likely to stay in hospital longer than the
state average for the relevant admission
problem. This rises to 50% if EDLOS is
greater than 12 hours. Conversely, there
is about 30% less likelihood of IPLOS
exceeding SALOS if EDLOS is four
hours or less.

Other risk factors identified in our
study for IPLOS exceeding the state
average included age 65 years or
greater, female sex and presentation to
the ED outside normal working hours.
Like EDLOS, these factors were associ-
ated with excess IPLOS independently
of one other (and EDLOS). However,

1: Means (95% CIs) of inpatient length of stay and excess* inpatient 
length of stay 

Emergency department length of stay

�4 hours 4–8 hours 8–12 hours >12 hours

IPLOS (days)† 3.73 (3.53–3.93) 5.65 (5.48–5.82) 6.60 (6.31–6.89) 7.20 (6.91–7.49)

IPLOS – SALOS* (days)† 0.39 (0.21–0.57) 1.30 (1.15–1.45) 1.96 (1.71–2.21) 2.35 (2.08–2.62)

* Excess inpatient length of stay is defined as inpatient length of stay exceeding the state average length of 
stay for the diagnosis-related group (IPLOS – SALOS). IPLOS = Inpatient length of stay. SALOS = State 
average inpatient length of stay (for specific diagnosis-related group). † P < 0.001 for difference, on analyses 
of variance (ANOVA).

2: Logistic regression results for excess* inpatient length of stay

Variable Univariate odds ratio (95% CI) Multivariate odds ratio (95% CI)†

Emergency department length of stay

4–8 hours 1.0 1.0

� 4 hours 0.58 (0.54–0.63) 0.68 (0.63–0.74)

8–12 hours 1.27 (1.17–1.38) 1.20 (1.10–1.30)

> 12 hours 1.62 (1.48–1.76) 1.49 (1.36–1.63)

Age

< 65 years 1.0 1.0

� 65 years 2.13 (2.00–2.26) 1.85 (1.72–1.96)

Sex

Female 1.0 1.0

Male 0.83 (0.78–0.88) 0.90 (0.84–0.95)

Time of presentation to the ED

08:00–18:00 1.0 1.0

18:00–08:00 1.16 (1.09–1.23) 1.16 (1.09–1.23)

* Excess inpatient length of stay is defined as inpatient length of staying exceeding the state average length 
of stay for the diagnosis-related group. † After adjusting for each of the other variables in the table, as well as 
campus.
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unlike EDLOS, they are non-modifia-
ble.

Funding of public hospitals for inpa-
tient care is based on a formula that
considers SALOS for the relevant diag-
nosis-related group, not actual IPLOS.
However, it is the latter that drives
hospital expenditure. Therefore, the
extent to which IPLOS exceeds SALOS
provides an indication of costs met by
the hospital and not reimbursed by the
state. Our results suggest significant
potential for resource savings associated
with decreasing EDLOS.

Importantly, strategies to reduce
EDLOS may also counter greater mor-
bidity associated with prolonged
IPLOS.9-12 This would be especially
important for elderly patients, who
appear to be independently at risk
(about 1.85 times the risk of those
under 65 years) of excess IPLOS, and in
whom comorbidity is common.

Early intervention measures in the
ED may be useful. Services that are
traditionally initiated during the ward
phase of an admission, such as referral
to subspecialty and allied health groups,
could be implemented while the patient
remains in the ED awaiting a bed. Con-
sideration of patient care as a system of
intervention (a continuum), rather than
discrete encounters, may lead to identi-
fication of effective collaborative strate-
gies.

Limitations of the study

A limitation of the study is that system-
atic correlation exists between EDLOS
and IPLOS, as EDLOS is a subset of
IPLOS. However, our definitions were
used for two reasons.

First, the period of inpatient stay
invariably commences while the patient
is in the ED, at the point when thera-
peutic intervention occurs. Taking the
starting point of IPLOS as time of
transfer to the ward would grossly
underestimate the IPLOS, especially
when access block occurs.

Secondly, SALOS is defined the same
way. Therefore, the difference between
IPLOS and SALOS, the main outcome
measure, remains valid.

Another limitation is that we used
data from non-tertiary metropolitan
hospitals (although one campus
approaches a tertiary profile), and it is

unclear whether the results would be
fully applicable to major tertiary and
regional institutions. However, key
results are specific to diagnosis-related
groups (referenced to SALOS for the
relevant diagnosis-related group) and
hence would be at least applicable to the
broad range of diagnosis-related groups
considered. Furthermore, the very large
size of the study provided high precision
in estimates.

Finally, severity or complexity of ill-
ness are significant potential confound-
ers not accounted for in the study. A
patient with severe, undifferentiated or
complex social problems may require
more lengthy “work up” in the ED and
require longer IPLOS.3 However, data
that accurately indicated severity or
complexity of problems were not availa-
ble. Australasian Triage Scale categories
assigned to patients were not used,
because these reflect illness urgency,
which is not synonymous with severity
or complexity.13 Moreover, many sick
patients have short EDLOS, as EDs
tend to “fast-track” their disposition to
the appropriate destinations, such as the
intensive care unit, coronary care unit
or operating theatre.

CONCLUSION

EDLOS is associated with excess
IPLOS for the specific diagnosis-related
group, independently of elderly status,
sex and time of presentation to the ED.

Strategies to reduce EDLOS may
save both ED costs and costs associated
with inpatient care. Such strategies
should target elderly patients. Impor-
tantly, they may also prevent patient
morbidity and mortality related to pro-
longed IPLOS.
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