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(57) ABSTRACT 

Methods and systems for generating reports With respect to 
medical imaging equipment of a health care organization are 
described. In accordance With one embodiment of the 

present invention, a processor based system is con?gured to 
prompt a user to collect various data related to a number of 

facilities. The data typically relates to the equipment, or 
inventory, as Well as to the various types of procedures, and 
the number of procedures, performed at the facility. After 
collecting the necessary data, the system then determines, or 
calculates, various summaries, assessments, capacity utili 
Zation, needs assessment, needs comparison, equipment 
requirements comparison, and procedural ef?ciency. After 
making such determinations, the system builds and formats 
various reports and graphs for presenting the determinations 
to the user. 
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METHODS AND SYSTEMS FOR ASSET 
MANAGEMENT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 08/848,108, ?led Apr. 28, 1997, entitled 
“Methods and Systems for Asset Management,” Which is 
incorporated by reference herein in its entirety. 

[0002] Aportion of the disclosure of this patent document 
contains material that is subject to copyright protection. The 
copyright oWner has no objection to the facsimile reproduc 
tion by anyone of the patent document or the patent disclo 
sure, as it appears in the Patent and Trademark Of?ce patent 
?le or records, but otherWise reserves all copyright rights 
Whatsoever. 

BACKGROUND OF THE INVENTION 

[0003] This invention relates generally to asset manage 
ment and, more particularly, to methods and systems for 
assisting health care organiZations to manage medical imag 
ing equipment inventories and usage. 

[0004] Management health care costs has been the focus 
of many health care organiZations. Although the costs asso 
ciated With medical imaging equipment are signi?cant for at 
least some health care organiZations, there currently is no 
knoWn systems or methods for facilitating automated analy 
sis to facilitate identifying the optimum use of such equip 
ment. For example, a hospital or clinic typically has a mix 
of imaging equipment, such as CT, MRI, and X-Ray 
machines. For each machine, numerous procedures can be 
performed, and for each procedure, there typically is a 
desired completion time. Until noW, no knoWn systems or 
methods perform a substantially automated analysis to 
facilitate determinations With respect to Whether the imaging 
equipment is being used in an optimum manner. Without 
such systems and methods, health care organiZations may 
have extreme difficulty in improving and achieving optimum 
ef?ciency in its use of imaging equipment. 

[0005] In addition, there currently are no knoWn systems 
and methods Which facilitate managing imaging assets. 
Particularly, in order to determine present and future equip 
ment needs, it Would be desirable to provide systems and 
methods for forecasting future patient and procedure vol 
umes, and then, using such forecasts, facilitate determining 
future equipment needs. Of course, in making such deter 
minations, the current imaging equipment inventory and 
ef?ciency should be knoWn. 

[0006] It Would be desirable to provide automated systems 
or methods for analyZing imaging equipment usage so that 
health care organiZations can attempt to optimiZe equipment 
usage. It also Would be desirable to provide such systems 
and methods Which facilitate managing imaging assets, 
including forecasting future patient and procedure volumes. 

BRIEF SUMMARY OF THE INVENTION 

[0007] These and other objects may be attained by a 
system for generating reports and data useful in making 
optimiZation recommendations With respect to medical 
imaging equipment of a health care organiZation. In one 
embodiment, the system hardWare platform is a Workstation 
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Which includes a processor coupled to a keyboard so that a 
user can provide data and commands to the processor. The 
processor also is coupled to a display and a printer for 
providing outputs to the user. The Workstation also includes 
a memory coupled to the processor and, as described beloW 
in more detail, data utiliZed in connection With analysis and 
report generation is stored in the memory. 

[0008] The processor is programmed to execute a number 
of operations relating to report generation. More particu 
larly, data related to a particular site is collected, and the data 
typically relates to the equipment, or inventory, present at 
the site as Well as the various types of procedures, and the 
number of procedures, performed at the site. After collecting 
the necessary data, the system then determines, or calculates, 
various summaries, assessments, capacity utiliZation, needs 
assessment, needs comparison, equipment requirements 
comparison, and procedural ef?ciency. After making such 
determinations, the system builds and formats various 
reports and graphs for presenting the determinations to the 
user. The data presented in the reports and graphs can then 
be used to generate optimiZation recommendations. 

[0009] The system described above facilitates collection 
of the necessary data to enable a health care organiZation 
better understand its operations and equipment, and also 
generates various reports so that such an organiZation can 
focus its efforts on improving efficiency and planning for 
future needs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a block diagram of a system con?gured 
in accordance With one embodiment of the present inven 
tion. 

[0011] FIG. 2 is a How chart illustrating a sequence of 
steps performed in carrying out certain aspects of the present 
invention. 

[0012] FIG. 3 is a How chart illustrating data collection in 
accordance With one embodiment of the present invention. 

[0013] FIG. 4 is a How chart illustrating report generation 
in accordance With one embodiment of the present inven 
tion. 

[0014] FIG. 5 is a How chart illustrating generation of 
optimiZation recommendations in accordance With one 
embodiment of the present invention. 

[0015] FIG. 6 is an exemplary report generated by the 
system described herein to illustrate various aspects of 
equipment utiliZation, condition, age, and technology. 

[0016] FIG. 7 illustrates exemplary procedure groWth data 
supplied to the system. 

[0017] FIG. 8 is an exemplary report generated by the 
system described herein to illustrate various aspects of 
equipment capacity 

[0018] FIG. 9 is an exemplary report generated by the 
system described herein to illustrate various aspects of 
future needs by modality. 

[0019] FIG. 10 is an exemplary report generated by the 
system described herein to illustrate various aspects of 
procedures performed by facility and type. 
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[0020] FIG. 11 is an exemplary report generated by the 
system described herein to illustrate various aspects of 
procedures performed by procedure type and modality. 

[0021] FIG. 12 is an exemplary report generated by the 
system described herein to illustrate various aspects of 
procedures performed by procedure type and facility. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] FIG. 1 is a block diagram of a system 100 con 
?gured in accordance With one embodiment of the present 
invention. System 100 is shoWn as being a Workstation 102 
and could, for example, be a Workstation in the Vectra line 
of Workstations commercially available from HeWlett-Pack 
ard Company, Palo Alto, Calif. Of course, many other 
Workstations and other types of computers could be utiliZed 
in carrying out the processes described herein and system 
100 is shoWn by Way of example only. System 100 includes 
a processor 104 coupled to a keyboard 106 so that a user can 
provide data and commands to processor 104. Processor 104 
also is coupled to a display 108 and to a printer 110 for 
providing outputs to the user. Workstation 102 also includes 
a memory 112 coupled to processor 104 and, as described 
beloW in more detail, data utiliZed in connection With 
analysis and report generation is stored in memory 112. 
Commercially available softWare for generating spread 
sheets, such as Microsoft Excel and Microsoft PoWer Point 
2, can be loaded into Workstation 102 and utiliZed in 
connection With the report generation Which is described 
beloW in more detail. 

[0023] FIG. 2 is a How chart 150 illustrating a sequence 
of steps executed by system 100 (FIG. 1) in carrying out 
certain aspects of the present invention. As shoWn in FIG. 
2, data related to a particular site is collected 152 such as by 
prompting the user (e.g., via a display screen on display 108) 
to input selected data. The data typically relates to the 
equipment, or inventory, present at the site as Well as the 
various types of procedures, and the number of procedures, 
performed at the site. 

[0024] After collecting the necessary data, system 100 
operates to determine, or calculate, various summaries, 
assessments, capacity utiliZation, needs assessment, needs 
comparison, equipment requirements comparison, and pro 
cedural ef?ciency 154. After making such determinations, 
system 100 builds and formats various reports and graphs 
for presenting the determinations to the user 156. System 
100 also analyZes the reports and graphs and generates 
optimiZation recommendations 158. System 100 as 
described above not only facilitates collection of the neces 
sary data to enable a health care organiZation to better 
understand its operations and equipment, but also generates 
various reports and optimiZation recommendations so that 
such an organiZation can focus its efforts on improving 
ef?ciency and planning for future needs. 

[0025] Set forth beloW in connection With FIGS. 3-5 are 
more detailed descriptions of the steps referenced above in 
connection With FIG. 2. Although speci?c implementation 
details are provided, it should be understood that each of the 
various steps can be implemented in a number of alternative 
manners and that practicing the present invention is not 
necessarily limited to carrying out each of the steps in the 
identical manner as set forth beloW. 
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[0026] More particularly, FIG. 3 is a How chart 200 
illustrating data collection in accordance With one embodi 
ment of the present invention. As shoWn in FIG. 3, proces 
sor 104 generates various screen displays to enable a user to 
input data elements, and the input data elements are then 
stored in memory. Particularly, the user is prompted to input 
data related to the site 202, to each piece of imaging 
equipment 204, and to procedures performed With respect to 
each piece of equipment 206. The types of data, or queries, 
for the site, equipment, and procedures are identi?ed in FIG. 
3 in each respective block 202, 204, and 206. 

[0027] In addition, and still referring to FIG. 3, the site 
data is shoWn as being stored in a standardiZed site data base 
208, the equipment data is shoWn as being stored in a 
standardiZed equipment data base 210, and the procedure 
data is shoWn as being stored in a standardiZed procedure 
data base 212. Although separate data bases 208, 210, and 
212 are shoWn in FIG. 3, it should be understood that the 
data could be collectively stored in memory 112 (FIG. 1) 
and separate data bases are not necessarily required. In 
addition, in the illustrated embodiment, the manner in Which 
the data is collected and stored is hierarchical in that one site 
has many pieces of equipment, and many procedures can be 
performed on one piece of equipment. Collecting, or at least 
organiZing, the data in this hierarchical format is believed to 
facilitate the further processing Which is described beloW. 

[0028] Once the data is collected and stored as shoWn in 
FIG. 3, a user may request that system 100 generate a 
particular report as shoWn in FIG. 4. Referring to FIG. 4 
Which is a How chart 250 for report generation, and as 
explained above, standardiZed site data 208, equipment data 
210 and procedure data 212 is stored in memory. In addition, 
various equations (execution commands) 252 also are stored 
in memory 112 and procedure benchmark data 254 also is 
stored in memory 112. With respect to the benchmark data, 
such data can be generated by the health care organiZation 
itself as standards against Which it desires to measure itself, 
or the data can be collected through various industry orga 
niZations or questionnaires. 

[0029] With respect to equations 252, set forth in Appen 
dix A is a table de?ning the equations/statements that may 
used in generating reports. Reports Which can be generated 
include a facility inventory summary, a facility inventory 
assessment, a market inventory summary, a market inven 
tory assessment, a facility inventory condition, a market 
inventory condition, a facility inventory age, a market 
inventory age, a facility inventory technology, a market 
inventory technology, a facility actual capacity utiliZation, a 
market actual capacity utiliZation, a facility potential capac 
ity utiliZation, an average annual procedures, an average 
annual procedures per unit, an equipment needs assessment, 
a procedural ef?ciency, a facility capacity utiliZation bench 
marking, and an equipment needs comparison report. Of 
course, system 100 can be con?gured to generate feWer or 
more reports, and the speci?c manner in Which such reports 
are generated can vary. 

[0030] In the table set forth in Appendix A, the ?rst 
column identi?es the speci?c type of report to be produced, 
and the middle column sets forth the computer language 
statements that generate the data needed to produce the 
report. The statements are Written in Structured Query 
Language (SOL). The SOL used in the appendix is ANSI-89 
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Level 1 compliant, and is an accepted language for the 
manipulation of data organized in a relational data model. 
SQL is also recognized as computer language that imple 
ments operations in set theory. The third column is a 
description of the SQL equations and statements set forth in 
the middle column. 

[0031] Referring again to FIG. 4, once a user inputs a 
report request 256, processor 104 selects 258 an equation 
252 required to generate data for the requested report. The 
data is then generated 260 by processor 104 by using the site 
data, equipment data, and procedure data, and the applicable 
equation. The generated data may be temporarily stored in 
selected memory locations (shoWn as a database 262) While 
other data is generated. Processor 104 then automatically 
formats the report 264 and the formatted report is then 
displayed on display 108 and/or printed out 266 on printer 
110 for the user to revieW. Exemplary reports are described 
hereinafter in more detail. 

[0032] FIG. 5 is a How chart 300 illustrating the process 
for generating optimiZation recommendations in accordance 
With one embodiment of the present invention. Referring 
speci?cally to FIG. 5, a user assesses imaging equipment at 
a particular site, or base, to identify a need to scrap or replace 
existing equipment 302. In this embodiment, such recom 
mendations are made utiliZing accreditation standards, obso 
lescence data, and service histories. The speci?c accredita 
tion standards, obsolescence data, and service histories may 
vary from state to state, modality to modality, and service 
organiZation to service organiZation. The data bases can be 
created using Well known data base generation programs, 
and the analysis of such data against the accreditation, 
obsolescence and service histories is straight forWard. For 
example, if a particular piece of equipment fails to meet the 
basic accreditation standards, or is obsolescent as deter 
mined by industry standards, or has a very poor service 
history, then the recommendation may be to scrap or replace 
the particular piece of equipment. 
[0033] After making the above described assessment, the 
user then identi?es any capacity constraints or excess capac 
ity at each facility 304. In this embodiment, a set of rules is 
used in making such determinations. Particularly, if the 
utiliZation of a particular piece of imaging equipment is less 
than or equal to 34% of the equipment capacity, then the 
capacity is identi?ed as being “excess” capacity. If the 
utiliZation of a particular piece of imaging equipment is 
greater than or equal to 75%, then the capacity is identi?ed 
as being “constrained”. Of course, the particular percentages 
can vary by location, modality, and equipment manufacturer. 
Once the assessment and capacity are determined as 
described above, the user then analyZes market conditions to 
determine procedure groWth or decline by modality 306. 

[0034] Benchmark procedure volume, procedure ef? 
ciency, and utiliZation data is then supplied 308 to system 
100 for each site. This benchmark data is utiliZed by system 
100, as described beloW in more detail, to generate reports 
Which enable the user to compare its operations to the 
selected benchmarks. The facility data is then consolidated 
into market level reports 310 by system 100. The generation 
commands for such reports are set forth in Appendix A, 
referenced above, and some of such reports are described 
hereinafter in more detail. 

[0035] Recommendations can then be generated 312 by 
the user using the reports. For example, if capacity is 
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“excess”, then appropriate actions may include at least one 
of relocate, scrap, sell, consolidate, replace, reduce opera 
tion hours, or leave the facility “as is”. If capacity is 
“constrained”, then appropriate actions may include at least 
one of extend hours of operation, consolidate With other 
facilities, upgrade existing equipment, replace equipment 
With higher technology equipment, add additional equip 
ment, or leave the facility “as is”. 

[0036] FIG. 6 is an exemplary report generated by system. 
Particularly, the capacity utiliZation by modality and basis 
(e.g., emergency room, outpatient, inpatient) is shoWn. Fur 
ther, the installed base condition (qualitative), the installed 
base age (quantitative), and the installed base technology 
condition (e.g., obsolete to premium) is shoWn. 

[0037] FIG. 7 is an exemplary market groWth report 
generated by a user, and the data contained in the report is 
supplied to system 100. Particularly, the current procedure 
volume and the anticipated 5 year groWth rate are shoWn by 
modality. 

[0038] FIG. 8 is an exemplary report generated by system 
With respect to equipment capacity. The capacity is generally 
categoriZed as “excess” or “constrained” as identi?ed above. 
As shoWn in FIG. 8, a block designation is provided to 
enable facility comments to be input on this report. 

[0039] FIG. 9 is an exemplary report generated by system 
for making recommendations based on equipment capacity. 
As shoWn, the recommendations include “add a unit”, 
“upgrade”, “replace”, “extend hours”, “scrap”, and combi 
nations thereof. The 3 year earnings before interest, taxes, 
depreciation, and amortiZation (“3 Year EBITDA”), equip 
ment capital cost and a cash ?oW analysis may also be 
included. 

[0040] FIG. 10 is an exemplary report generated by sys 
tem to illustrate various aspects of procedures performed by 
facility and type. Some of this data is illustrated in an 
alternative form, but only for one facility, in FIG. 6. This 
report enables an organiZation to quickly understand equip 
ment usage by facility and the basis (e.g., inpatient, outpa 
tient, and ER on Which such equipment is used. 

[0041] FIG. 11 is an exemplary report generated by sys 
tem to illustrate various aspects of procedures performed by 
procedure type and modality. The report shoWn in FIG. 11 
also includes benchmarking type data so that the organiZa 
tion can evaluate itself against selected benchmarks. 

[0042] FIG. 12 is an exemplary report generated by sys 
tem to illustrate various aspects of procedures performed by 
procedure type and facility. This type of report provides an 
in-depth understanding of the types of procedures and cycle 
times of procedures being performed at various facilities 
Within the health care organiZation. 

[0043] The systems and methods described above facili 
tate collection of the necessary data to enable health care 
organiZations better understand their operations and equip 
ment, and also generate various reports and optimiZation 
recommendations so that such organiZations can focus 
efforts on improving ef?ciency and planning for future 
needs. Further, the systems and methods are not believed to 
be overly complex nor costly so that such systems and 
methods can be easily and quickly utiliZed Within such 
organiZations. 
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[0044] From the preceding description of various embodi 
ments of the present invention, it is evident that the objects 
of the invention are attained. Although the invention has 
been described and illustrated in detail, it is to be clearly 
understood that the same is intended by Way of illustration 
and example only and is not to be taken by Way of limitation. 
Accordingly, the spirit and scope of the invention are to be 
limited only by the terms of the appended claims. 

What is claimed is: 
1. A method for efficiently utiliZing medical imaging 

systems in a health care facility, said method comprising the 
steps of: 

collecting data relating to imaging system inventory of a 
health care facility; 

collecting data relating to imaging system procedure 
volume and time require to perform imaging proce 
dures; 

processing said inventory and utiliZation data utiliZing a 
computeriZed relational database system to produce 
optimiZation recommendations; 

modifying imaging system usage and planning to improve 
efficiency based upon the optimiZation recommenda 
tions. 

2. A method in accordance With claim 1 Wherein process 
ing said inventory and utiliZation data comprises: 

determining imaging system equipment utiliZation at the 
health care facility; and 

comparing the calculated utiliZation to utiliZation in other 
health care facilities, utiliZing the relational database 
system, to determine surpluses or shortages of imaging 
equipment. 

3. A method in accordance With claim 2 Wherein calcu 
lating imaging system equipment utiliZation at the health 
care facility comprises using a program of the relational 
database system to calculate a total number of imaging 
systems required, a variance betWeen a number of existing 
imaging systems and a number required, and a variance 
betWeen a number of imaging systems in use and a number 
required. 

4. A method in accordance With claim 2 Wherein process 
ing said inventory and utiliZation data comprises using a 
program of the relational database system to automatically 
analyZe demographic and disease incidence studies to deter 
mine future imaging equipment needs of the health care 
facility, and Wherein the optimiZation recommendations 
include recommendations for future imaging equipment 
needs. 

5. A method for efficiently utiliZing medical imaging 
systems in a health care facility, said method comprising the 
steps of: 

maintaining an inventory and utiliZation record of medical 
imaging systems of a health care facility in a relational 
database system; 

producing recommendations for future utiliZation and 
equipment needs relating to the medical imaging sys 
tems of the health care facility utiliZing the relational 
database system; and 
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modifying imaging system usage and planning of equip 
ment acquisitions to improve efficiency based upon the 
optimiZation recommendations. 

6. A method in accordance With claim 5 Wherein main 
taining an inventory and utiliZation record of medical imag 
ing systems in the health care facility comprises the steps of 
maintaining records relating to numbers of procedures and 
procedure times for each of the medical imaging systems at 
the health care facility. 

7. A method in accordance With claim 6 Wherein produc 
ing recommendations for future utiliZation and equipment 
needs comprises using a program of the relational database 
system to generate comparisons of utiliZation and procedure 
times of the medical imaging systems at the health care 
facility to standariZed utiliZation and procedure times. 

8. A method in accordance With claim 7 Wherein produc 
ing recommendations for future utiliZation and equipment 
needs comprises using a program of the relational database 
system to generate comparisons of utiliZation and procedure 
times for the medical imaging systems of the health care 
facility to utiliZation and procedure times of medical imag 
ing systems Within a market served by the health care 
facility. 

9. A method in accordance With claim 5 Wherein produc 
ing recommendations for future utiliZation and equipment 
needs comprises identifying a need to scrap or replace 
eXisting medical imaging equipment. 

10. A method in accordance With claim 9 Wherein the 
recommendations are produced utiliZing accreditation stan 
dards, obsolescence data, and service history. 

11. A method in accordance With claim 9 Wherein pro 
ducing recommendations for future utiliZation and equip 
ment needs further comprises identifying medical imaging 
equipment as either having eXcess or constrained capacity, 
depending upon a percentage utiliZation of the medical 
imaging equipment. 

12. A method in accordance With claim 11 Wherein 
producing recommendations for future utiliZation and equip 
ment needs comprises comparing operations of the health 
care facility to benchmark data utiliZing the relational data 
base system. 

13. A method in accordance With claim 5 Wherein the 
recommendations include recommendations to change oper 
ating hours. 

14. A method in accordance With claim 5 Wherein further 
comprising maintaining an inventory and utiliZation record 
of medical imaging systems of a plurality of health care 
facilities in the relational database system. 

15. A method in accordance With claim 5 and further 
comprising generating, utiliZing the relational database sys 
tem, reports of medical imaging system capacity utiliZation 
by modality and basis. 

16. A method in accordance With claim 15 and further 
comprising generating, utiliZing the relational database sys 
tem, reports of medical imaging system installed base age 
and installed base technology condition. 


