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Abstract—The management of medical technology raises a
range of complex issues including those associated with
planning, prioritisation, and procurement. In Australia there
is a significant and developing interest at National, State, and
Hospital levels in issues relating to the effective management of
medical technology, with drivers including service planning &
cost management, access & equity, and factors associated with
the ongoing use of old equipment. Surveys undertaken by the
authors and reported elsewhere have now been used to develop
a 5 year equipment replacement and procurement model to
predict required funding levels. Survey data is also used to
assist in the prioritisation of equipment and to identify
centralised purchasing opportunities. The data also provides
metrics to record the effectiveness of funding programs.

I. INTRODUCTION

This paper outlines issues identified within medical
equipment management in Australian public hospitals. The
authors report on work undertaken in relation to equipment
replacement planning in two Australian States, and in a
number of Australian hospitals. In particular the authors
discuss issues that arise in the planning, prioritisation and
procurement phases of equipment management.

II. EXISTING PLANNING SYSTEMS

Our experience with two recent extensive state-wide
capital equipment reviews in Victoria [1] and Western
Australia [2], and undertaking reviews for three major
metropolitan health services in Melbourne, has given us a
detailed insight into existing capital equipment planning
practices and systems. Recent government audit reports in
Victoria [3], the UK [4] and Scotland [5] show that there are
isolated examples of good planning, but generally all areas
would benefit significantly from improved planning. Our
experience with State government departments and hospitals
supports this view [6], [7].

III. STAKEHOLDERS

In Australia, health care delivery involves a number of
stakeholders. At the highest level is the Commonwealth
Department of Health and Ageing, who frequently fund
equipment indirectly through funding service provision.

Manuscript received April 24, 2006.

Authors are with the Monash University Centre for Biomedical
Engineering, Department of Electrical & Computer Systems Engineering,
PO Box 72, Monash University, 3800, Australia (phone: +61 3 9905 2447
fax: +61 3 9905 3454; e-mail: Ian.Brown@eng.monash.edu.au)

1-4244-0033-3/06/$20.00 ©2006 IEEE.

Health services are operated more generally on a State level
by the State and Territory Health Departments, and the
arrangements for how health services are operated vary from
State to State. Some States use a high level of centralisation,
while others use a more decentralised approach in which
health service boards of management are responsible for
service planning and for day to day operations. These
stakeholders and equipment levels by hospital department
and equipment type have been discussed previously [9].

IV. FIVE YEAR EQUIPMENT REPLACEMENT PLANNING

A medical equipment management plan provides a means
to control the state of the equipment stock across the
organisation, so that service needs are adequately met and
costs are managed [8], [9]. This work needs to be ongoing,
and provides a governance framework to ensure service
commitments are met. A five year planning period is
considered adequate in most cases as this is a practical limit
for service and funding predictability.

V. ESTABLISHING FUNDING REQUIREMENTS

It is relatively simple to create a model to determine the
impact of various funding levels on the equipment stock.
The model is based on survey data which determines the
variation in funding requirements from year to year. Fig. 1
shows that the model can be used to predict the level of
funding required in order to reduce the unfunded component
to manageable levels after 5 years. This model is based on
actual data (derived from the survey of major equipment)
and caters for the separate requirements for the:-

a) pre-existing backlog (unfunded items);

b) routine replacement of existing major items (varies

from year to year);

¢) additional major items expected to be required within

the 5 year planning period (varies from year to year);
and

d) minor items (an annual allowance).

Additional complexities can be modeled, such as the
impact of single-year funding injections, revenue raised
from various sources, annual growth in service demand, the
introduction of new technology, and leasing options.
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Fig. 1. Funding scenario showing the impact of additional funding (cross hatch area), indicating that unfunded items (red area) is expected to be eliminated

after the 5th year.

VI. PRIORITISED EQUIPMENT REPLACEMENT

Prioritisation is required when requirements exceed
available funding. If the aim is to establish medical
equipment replacement requirements across an organisation
and to apply a uniform prioritisation model to some
thousands of items, then a fairly simple model is needed.

A number of different attributing factors will influence
the relative priority of medical equipment replacement. The
model we have used at both a State and Hospital level
provides an objective prioritisation based on information
provided by a number of medical equipment stakeholders
who can include the equipment users, hospital level planners
and State level planners. The model simply provides a
mechanism for bringing together the input from various
stakeholders. It establishes a priority ranking for each
equipment item which is then defined as Normal Priority
(middle third of distribution), Above Normal Priority (right
hand third of distribution), and Below Normal Priority (left
hand third of distribution).

Attributing factors fall into a number of categories that
include:-

e  equipment age;
patient, operator, and business risk factors;
support status;
operational efficiency and cost; and
strategic factors at an enterprise and State level.

Our approach when allocating funding for major items is
to plan to replace high priority items when they are due, and

to extend the life of lower priority items. This approach is
shown in Figs. 2 and 3.

Fig. 2 shows the baseline case in which all items are
replaced when they are due, assuming no limit to available
funding. Fig. 3 shows the impact of replacing only high
priority items (Above Normal Priority) in their scheduled
replacement year, and delaying the replacement of other
items by one year. This approach will consume fewer funds,
but will create a backlog of items that are overdue for
replacement. However, it will also ensure that this backlog
consists of lower priority items.

VII. CENTRALISED PURCHASING OPPORTUNITIES

Surveys undertaken suggest that no single centralised
purchasing option would suit the wide range of medical
equipment items that need to be purchased annually
according to the five year equipment acquisition and
replacement plan. The model below (Fig. 4) suggests five
possible options that can be considered in relation to the
various types of equipment. These options are

a) Status Quo Position,

b) Ad Hoc Purchasing Groups,

c) Centrally Negotiated Contracts,

d) Preferred Suppliers, and

e) Centralised Purchasing Body.
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The best fit purchasing model for each equipment purchase value of equipment;
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e number of suppliers in the market; e level of control required by health service.
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Fig. 2. Survey results, showing 5 year funding requirements for a single health service. 5-year total expenditure = A$24.7M.
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Fig. 3. Scenario to deal with funding shortfall by extending life (ie. delaying replacement) of lower priority items. 5-year total expenditure = A$18.5M
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Fig. 4. Centralised purchasing options with increasing levels of centralised
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The results of this analysis suggest that a combination of
options would provide the best outcome for the state health
service. This would allow the generation of increased value
to the health service whilst maintaining a balance of control
and flexibility at a local level.

VIII. MEASURING THE IMPACT OF FUNDING

Fig. 5 shows the sum of replacement costs that were
recorded in a Statewide capital equipment review, for the
years 2004 and 2005.

This diagram shows the age profile of the equipment
stock of the hospitals in the survey and is a useful metric for
monitoring equipment age by hospital.
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Fig 5. Histogram of replacement years, showing the replacement cost
required year by year for major items of medical equipment in a Statewide
capital equipment review, by Replacement Value [2], for years 2004 (top)
and 2005 (bottom). The impact of the one year’s funding can be seen in the
changing shape of the curve.

IX. CONCLUSIONS

In the context of this work a number of issues have been

dealt with. These include:-

(1]

[2]

(6]

(7

(8]

9]
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e The establishment of a forward looking planning
process that can account for fluctuating equipment
replacement requirements and varying service levels.
In the case of Australian hospitals such a process is
required at both a State and Hospital level and ideally
the two should be compatible.

e A prioritisation model that can be applied across a
number of hospitals and hospital campuses, and
applied to thousands of equipment items.

e Procurement models that most effectively and
efficiently suit the diverse range of medical
equipment items.

e Suitable metrics that measure the effectiveness of
funding program.

REFERENCES

I. Brown, “Review of Capital Equipment Funding Strategy for
Victorian Public Hospitals, Department of Human Services, Victoria,
March 2001,” unpublished.

I. Brown, “Review of Capital Equipment Funding Strategy for WA
Public Hospitals, Department of Health, Western Australia, June
2004,” unpublished.

Managing medical equipment in pubic hospitals, Victorian Auditor-
General’s Office, Melbourne, 27 March 2003. Available:
http://www.audit. vic.gov.au/reports_par/medical report.pdf

The Management of Medical Equipment in NHS Acute Trusts in
England, UK National Audit Office for NHS Executive, HC 475
Session 1998-99, 10 June 1999. Available:
http://www.nao.gov.uk/publications/nao_reports/ 9899475 .pdf
Equipped to care: Managing medical equipment in the NHS in
Scotland, Audit Scotland, March 2001.  Available: http://www.audit-
scotland.gov.uk/ publications/pdf/01h06ag.pdf

I. Brown, A. Smale, M. Wong, and C.L. Yeo, “The Management of
Medical Technology”, The Seventh Australian and New Zealand
Intelligent Information Systems Conference [ANZIIS 2001], Perth,
Western Australia, 18-21 November 2001, pp. 367-372.

A. Smale, T.IH. Brown, M. Wong, ‘“Medical Technology
Management: A Survey of Public Hospitals and Issues”, Proceedings
World Congress on Medical Physics and Biomedical Engineering
[WC2003], Sydney, Australia, 24-29 August 2003.

I. Brown, A. Smale, and M. Wong, “A Management Plan for Medical
Technology Replacement in Australian Public Hospitals”, presented at
Engineering & the Physical Sciences in Medicine, 28th Annual
Conference [EPSM 2004], Geelong, Australia, p75.

I. Brown, A. Smale, and M. Wong, “Management of Medical
Technology — Implementation Issues”, 27th Annual International
Conference of the Engineering in Medicine and Biology Society
[IEEE-EMBS 2005], Shanghai, China, 01-04 Sept. 2005 p5672-5675.



	MAIN MENU
	Go to Previous Document
	CD-ROM Help
	Search CD-ROM
	Search Results
	Print


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for export to IEEE PDF eXpress. May 2005. PaperCept.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


