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Planning for transition care

Angela Crombie, Jenni Ham, Kevin Masman and Terence M Mills

Abstract
The Australian Government introduced the
National Transition Care Program in the 2004–
2005 Federal Budget. This program is designed to
assist elderly patients who have completed a stay
in hospital to move from the hospital to their
homes or other suitable accommodation. In plan-
ning for transition care services, managers are
faced with the question, “How many places should
be allocated to transition care in our facility?” This
case study offers an approach to this question
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based on queueing theory.

IN THE 2004–05 Federal Budget, the Australian
Government launched a national Transition Care
Program (TCP). Transition care was defined
broadly as follows:1 “Transition Care provides
short-term support and active management for
older people at the interface of the acute/sub-
acute and aged care sectors.” This national pro-
gram was implemented through the joint efforts
of the Australian Government and state and
territory governments. In Victoria, the TCP com-
menced in 2006 and brought together elements
of “interim care” and similar service models under
a single program. Details concerning the program
can be found in the published guidelines.1

The essence of the program is that elderly
hospital patients who have been discharged from
the acute or sub-acute sector of a hospital may

benefit from a short stay in a transition care bed
before they return to their home or aged care
home or other suitable accommodation. Thus,
transition care facilities play a role in the interac-
tion between acute and sub-acute sectors of a
hospital.2 The transition care beds could be either
in a residential setting or in a community setting.

Health care facilities may be eligible to apply
for government funds to support transition care
places. A key problem for managers is to estimate
the number of places required for the program in
the facility. There are many factors for the man-
ager to consider: for example, demand, occu-
pancy, physical space, staffing, and policy issues
will be relevant.

The aim of this case study is to describe how
ideas from queueing theory were used at one

What is known about the topic?
Methods from queueing theory have an established 
place in capacity planning in health care. Queueing 
theory can improve our understanding of the 
dynamics of patient flow in areas where there is 
concern about excessive waiting times and other 
symptoms of congestion in the system.
What does this paper add?
This case study applies queueing theory to a 
capacity planning problem in aged care. As a result 
of a recent Australian Government initiative, 
hospitals are developing plans for transition care for 
elderly patients. This case study describes how one 
hospital used queueing theory to plan for the 
introduction of this service. The authors address the 
practical problem of building the model when the 
hospital does not have an established transition care 
unit as a source of data.
What are the implications for practitioners?
Health care managers can use this worked example 
when planning for the introduction of a transition 
care program. Such methods may strengthen 
submissions to funding authorities for new transition 
care places. Furthermore, the approach presented 
in this paper could be readily adapted to other 
problems in capacity planning.
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hospital to arrive at such estimates after consider-
ing demand and occupancy factors. Other factors
are not considered in this paper.

Queueing model
Queueing theory is a branch of knowledge con-
cerned with modelling queues and developing a
better understanding of the associated conges-
tion. The theory has been applied in health care
planning for more than 50 years, often in plan-
ning for emergency services.3,4 In this section, we

show how a classical queueing model can be
applied to planning for transition care.

The figure in Box 1, A describes how patients
enter and exit transition care. Note that patients
enter transition care only from the acute or sub-
acute sectors of the hospital. It is likely that most
patients in transition care would come from the
sub-acute sector.

The figure in Box 1, B depicts patient flow as a
queueing model. Although there are two sources
of patients (acute and sub-acute), we do not
distinguish between the two sources. The prob-
lem is to estimate the number of beds that are
required to handle the total flow of patients. This
estimation problem can be addressed using ideas
from queueing theory.

The following concepts and assumptions will
be necessary for the subsequent calculations. The
first assumption concerns the pattern of demand
for places in the transition care unit. The number
of new patients that become eligible each week
for transition care should follow a Poisson distri-
bution, with mean denoted by m. This assump-
tion is quite reasonable in any facility where there
is a large pool of patients in acute and sub-acute
care and, in any week, only a small proportion of
those patients will become eligible for transition
care. See Kerr et al,5 p. 210 for a mathematical
justification.

The second assumption concerns the patterns
of length of stay in the transition care unit. The
calculations below will hold for any distribution
of length of stay in transition care. This remark-
able mathematical fact makes the methods in this
paper transferable to other situations. Average
length of stay (ALOS), measured in weeks, will
denote the average length of stay in transition
care. See Gross and Harris,6 p. 245 for mathemat-
ical details.

Third, the system must have settled down and
be in equilibrium. Thus the results below predict
what will happen in the long term rather than
what will happen immediately. How long one has
to wait until the system can be said to be in
equilibrium will vary over different facilities. The
aim of this calculation is to predict what will
happen at that time.

1 Models for transition care
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If we had unlimited capacity of transition care
beds, then, in the long run, the number of
patients in transition care (the occupancy)
would follow a Poisson distribution with mean
m × ALOS. This is a result from queueing
theory6 (p. 245).

Thus, knowing only m and ALOS, we can
calculate the long-term probabilities associated
with different occupancies. This is a very useful
result for capacity planning.

An example is given in Box 2. In this example,
m = 1.2 patients; that is, on average, 1.2 patients
in acute or sub-acute care will become eligible for
transition care each week. Also, we have assumed
that ALOS = 9.5 weeks; that is, the average length
of stay of patients in transition care will be 9.5
weeks. Note that there are some rounding errors
in this table since probabilities have been calcu-
lated to many decimal places but reported only to
two decimal places.

Therefore, in the long run, the number of
patients in transition care (occupancy) will follow
a Poisson distribution with mean = 1.2 � 9.5 =
11.4. The Poisson probabilities in Box 2 were
calculated easily by using a spreadsheet.

According to the example in Box 2, the proba-
bility that the occupancy is less than 7 is 6.36%.

This means that on 6.36% of days, there will be
less than 7 patients in transition care — if we had
unlimited capacity! Therefore, if the hospital had
allocated 7 beds to transition care, then, in the
long run, there would be some empty beds on
6.36% of days, or about 1 day in 15.

On the other hand, if the hospital had allocated
9 beds to transition care, then, in the long run,
there would be some empty beds on 19.82% of
days, or about 1 day in 5.

So the results of this calculation allow health
care decision makers to assess the likelihood of
different occupancy levels in the proposed transi-
tion care beds. They can explore different scenar-
ios by varying m and ALOS and hence conducting
a “What-if?” analysis.

Estimating the parameters
The key to the calculations in the previous section
is to have estimates of the two parameters m and
ALOS. This section describes how these param-
eters may be estimated when there has been no
history of transition care in the hospital, and
hence no data on which to base estimates.

First we consider ways of estimating m. Recall
that m is the average number of new patients that
become eligible each week for transition care. The
Patient Flow Coordinator in the hospital will have
a sound overview of the average proportion of
patients from acute and sub-acute care who may
be eligible in a week for moving to transition care.
Nurse Unit Managers will have a more detailed
view of the flow from their own units. So, by
seeking advice from these people, one may get
some idea of reasonable values for m.

Now we consider estimating ALOS in transition
care. The government guidelines suggest that
length of stay in transition care should not exceed
12 weeks for residential units and 8 weeks for
community units. However, the guidelines suggest
that these limits may be exceeded in special cases.
These guidelines give us a guide to ALOS in each
setting. Checking with other facilities that have
adopted transition care will offer more information.

We recommend that the manager finds inter-
vals that are likely to contain the parameters. For

2 Occupancy probabilities for transition 
care*

k
(Probability that 
occupancy=k)%

(Probability that 
occupancy<k)%

0 0.00 0.00

1 0.01 0.00

2 0.07 0.01

3 0.28 0.09

4 0.79 0.36

5 1.80 1.15

6 3.41 2.95

7 5.56 6.36

8 7.92 11.94

9 10.03 19.82

10 11.44 29.87

* Where m = 1.2 patients/week and ALOS = 9.5 weeks.
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example, after some investigations as suggested
above, the manager may feel that m is likely to be
between 1.1 and 1.8 and that ALOS may lie
between 8 weeks and 12 weeks. Then the man-
ager can explore the occupancy distribution using
combinations of values from these two intervals.

Conclusions
This case study describes the approach used by a
hospital to estimate the long-term occupancy
patterns of transition care beds. There are several
benefits of the method presented in this paper.
The approach has a scientific basis and is simple.
It gives the manager a guide to the likely occu-
pancies of transition care beds under different
scenarios. The very exercise of estimating the two
parameters in the model will assist the manager to
focus on key aspects of the proposed unit. Finally,
the method can be transferred and applied to
capacity planning for other units such as a short
stay unit in the emergency department.

The main limitation of the method is that it
provides forecasts of long-term, rather than short-
term, occupancy patterns. Another limitation is
that we have considered only demand and occu-
pancy factors. Other factors mentioned above
have not been considered. The model discussed
in this paper could be enhanced by considering
separate queues for acute and sub-acute patients.
However, the purpose of the article is to offer
managers a practical approach by which they can
assess the potential of their organisation for intro-
ducing a transition care unit.

Competing interests
The authors declare that they have no competing interests.

References
1 Australian Government Department of Health and

Ageing. Transition care program: program guidelines,
2005. Available at: http://www.health.gov.au/internet/
main/publishing.nsf/Content/ageing-transition-guide-
lines.htm-copy2 (accessed Dec 2007).

2 Gray LC, Broe GA, Duckett SJ, et al. Developing a
policy simulator at the acute–aged care interface.
Aust Health Rev 2006; 30: 450-7. Available at: http://

203.147.135.205/publications/articles/issues/ahr_30_
4_1106/contents_1106.asp (accessed Jun 2008).

3 Duckett SJ. Operations research for health planning
and administration. Berlin: Springer-Verlag, 1987.

4 Ozcan YA. Quantitative methods in health care man-
agement. San Francisco: Jossey-Bass, 2005.

5 Kerr C, Taylor R, Heard G. Handbook of public health
methods. Sydney: McGraw-Hill, 1998.

6 Gross D, Harris CM. Fundamentals of queueing the-
ory. 3rd ed. New York: John Wiley & Sons Inc, 1998.

(Received 8/05/06, revised 18/12/07, accepted 12/05/08)
508 Australian Health Review August 2008 Vol 32 No 3


	Queueing model
	Estimating the parameters
	Conclusions
	Competing interests
	References

