Case Study no 2019/09/16
Utilization of Hospital Equipment and IntelliMax Analytics

Background
Sophisticated and expensive equipment is now the order of the day in most modern hospitals. The
cost, effectiveness and utilization of equipment is often unclear and information about this is
hidden in a myriad of systems.
IntelliMax pulls data together from Fixed Asset registers, Financial systems, Patient management
systems and other operational systems to provide a comprehensive picture about the cost and
utilization of all major equipment items in a hospital and then relate this to how patient consume
the equipment and effect that this has on the cost-to-serve the patient.

Equipment Analysis
1. Introduction:
For many years, x-ray imaging, computed tomography (CT), and ultrasound (US) have been
the preferred imaging modalities for cervix and prostate brachytherapy treatment planning.
However, in recent years, MRI equipment has been increasingly used in treatment planning
for brachytherapy - with its excellent soft-tissue contrast, MRI is well suited for staging,
treatment planning, monitoring of treatment response and surveillance after treatment in
many cancer sites. Unfortunately, MRI equipment comes at a high cost - in the following
case study, equipment costs are investigated with a view to improving the hospital's overall
financial performance.
Equally so, there are numerous other highly advanced and expensive equipment items that
can be analysed in the same way.
2. Background
A Case manager was investigating the high costs for a specific patient and came across the
costs of the Brachy Therapy usage. Consider the following breakdown of costs for a case
where Brachy Therapy was applied - the below is for patient "FQS8063":

- Note the high costs for MRI and Brachytherapy sessions.
- Note that, in the example visit, the patient received both MRI and Brachytherapy sessions.

See also the following report, which shows that the costs for the MRI and Brachy machines are
among the highest of any medical equipment in the hospital group:

3. Cost Breakdown:
IntelliMax is a sophisticated business intelligence system built for hospitals - and one of its major
strengths is the fact that it has a fully integrated activity-based costing system that calculates the
cost of any hospital object or process and allows this to be related to other performance parameters.
The MRI and Brachy Therapy equipment have been configured in the IntelliMax costing system,
which allows us to see which costs each of these items attracts The following shows the main cost drivers for the MRI and Brachy Therapy equipment, for the current month:
Brachy Therapy System:

- From the above analysis it is clear that installation costs were significant to introduce the equipment and a further drill-thru on this may shed some light if this has been treated correctly. Below
are the once-off equipment installation costs for the Brachy Therapy System.

These costs would probably be amortized if significant and has a significant effect on the equipment
costs and costs charged through to the patient.
MRI

- Note that the MRI and Brachy Therapy System have cost entries for the cost of capital (see the report above) - this reflects the opportunity cost of the capital required to purchase these expensive
pieces of equipment.
4. Equipment utilization and capacity
Given the high costs for the Brachy Therapy System and MRI equipment, it's important to consider
the utilization for these equipment pieces. See the report below, which shows the capacity utilization of some of the most expensive equipment pieces in use

- Note that, for the Brachy Therapy System, there is a big shortfall in utilization; of a capacity of 95
units, only 6 units were used during the period under review.
- Also note that the MRI is being used at a rate that is actually slightly higher than its capacity - 166
units were used, while its capacity is set at 150 units.
A further analysis indicates that the utilization of the MRI equipment had been rising, while that of
the Brachy Therapy equipment, as well as the X-Ray equipment, had been declining:

- Note that the MRI utilization appears to be increasing where the X-Ray equipment utilization appears to be declining. Questions should be asked for the reasons for this, maybe preferences of clinicians or mix of patients affecting this?
In the initial Patient view, an example of the use of these pieces of equipment was shown.
More generally, IntelliMax allows a user to view the number of Visits where a piece of
equipment was used for specific procedures – see, for example, the “Products By Equipment
- Patient Measure Detail” report:

-

Note that this report allows a user to filter by DRG, Business Unit, Procedure, and other
attributes
Double-clicking on a cell in the report will show the detail records where the procedure
and equipment piece intersect – for example, this is for the equipment “RTH08Chemo1 LINAC 2” and the procedure “IMRT treatment delivery”:

From here, double-clicking on the “patient code” cell will take the user to the Visit Details
screen:

5. Discussion
From the points raised in the introduction section, it looked as if MRI and the Brachy Therapy systems are increasingly being used together - or should be used together, if possible.
From the utilization report, however, we can see that the MRI is currently being over-utilized - while the Brachy Therapy System is not running at capacity. These two problems
may be related: for example, it's possible that the MRI equipment's over-utilization has become a bottleneck in the use of the Brachy Therapy System; so doctors may be reluctant to
perform Brachy Therapy without first using the MRI machine to plan the Brachy Therapy
session - but as the MRI machine is constantly in use, there may be delays in getting access
to the MRI machine, which causes the Brachy Therapy machine to stand idle some of the
time.
Also note that some of the cost drivers for the MRI machine - the cost of floor space and

technical staff, for example - may not increase significantly if the number of MRI machines
increased: the MRI technicians should be able to service additional MRI machines without
increasing staff headcount, and some of the floor space may be shareable between multiple
MRI machines.
5. Conclusion
It looks as if the MRI equipment has become a bottleneck in the processing of cancer patients - it looks as if this is impacting the utilization of the Brachy Therapy system, which is
a serious problem, as the Brachy Therapy system is an expensive system too. It may make
business sense to increase the investment in the MRI equipment to remove the current bottleneck.

