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ENTERPRISE MANAGEMENT SYSTEMS: THE CASE
OF "PRIMARY RADIOLOGY GROUP"

The article describes in details the implementation of the patient information management
system which may become of vital importance for overall healthcare development. The authors
present the case study of the "Primary Radiology Group" center located in a town in Australia. The
project implementation is to be financed by Kuwait Gulf Bank as it is interested in the projects
related to corporate social responsibility area. The article offers a good example of information
solutions for business which can improve economic activities not only in healthcare but also in other
sectors.
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CUCTEMMU YIIPABJIIIHHA INIAITPUEMCTBAMMU: HA ITPUKJIIAIL

"PRIMARY RADIOLOGY GROUP" (ABCTPAJIIA)

Y cmammi demaavho onucano npouec 3anpoeadiceHns cucmemu YnpasainHs ingpopmauicro
npo nauienmis, w0 Modx3ce CHIAMU 2APHUM NPUKAAOOM 045 THWUX 3aKAA0i6 0XOPOHU 30006 1.
Onucano npuxaad po6omu uenmpy "Primary Radiology Group" e oonomy 3 negeauxux micm
Aecmpaaii. Ilpoexm 3anposadycenns npozpamu pinancysamumemocs kyeeiimcokum "Gulf
Bank", akuii noeécakuwac uikasumoca npoekmamu 3 KOPHOpaAmMueHoi COuiaavHOU
sionogidaavnocmi. Jlanuii npuxaad moixce cmamu 83ipuem iHgpopmauitinux piwiens 04 Oiznecy,
AKI nideuUyroOmb eKOHOMIMHY eheKmuenicmo po6omu ne MiabKu y 2a4y3i 0X0poHu 300p06 s, a il 6
iHmux chepax disavrnocmi.
Karouosi caoea: padionoeisn; oxopona 300poé s, inghopmauis npo nayieHma, cucmemu ynpaeniHts
ingpopmauicro; cepgep; 3MeHWleHHs Naneposoi  pobomu; KOPNOpaAMueHa  COUiaNbHA
8i0nogidanvricmo.
Taba. 3. Jlim. 22.
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"PRIMARY RADIOLOGY GROUP" (ABCTPAJINA)

B cmamve demaavno onucano npouecc énedpenus cucmemol ynpagienus ungpopmayuei o
nayueHmax, 4mo Mo3cen CHamo Xopouwum npumMepom 045 0py2ux opeanu3auuil, pabomarouwux 6
cpepe 30pasooxpanenusi. Onucan npumep pabomot yenmpa "Primary Radiology Group" é oonom
u3 neboavuux 20poooé Aecmpaauu. Ilpoexm enedpenus npoepammor Gydem npounancuposan
kyeeiimckum "Gulf Bank", xomopoui nposaeisem unmepec K npoexmam KOopnopamueHou
COUUAIbHOI omeemcmeeHHocmu. J{auHbLil npumep mModcem Cmamso 00pasuom UHGOPMayUOHHbIX
peuienuli 0as OusHeca, KOMopovle NOGLIUAION IKOHOMUMECKYI0 IhpeKmuenocms He MoavKo 6
o0aacmu 30pasooxpanenust, Ho u 8 dpyeux cghepax desmeavHocmu.

Karouesovie caoea: paduosoeus; 30pagooxpanenue; uUH@DOpMayus o nayueHme; CUCMeMbl
ynpaeaenust ungopmayuei; cepgep; YMeHvuieHue OYMAaNCHOU pabomol; KOPHOPAMUBHAS
COUUANbHASL OMBEMCIMBEHHOCb.

Problem statement. The current situation is as follows: "Primary Radiology
Group" (PRG) is a company to be created by "Radiology Associates P.C." — an
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American company, providing various radiology services (RAPC.com, 2012). The
project will be financed by Kuwait Gulf Bank as it is interested in the development of
such projects, valuable for society (Kuwait Gulf Bank, 2012). The plan is to create
PRG on the basis of the existing radiology center based in a regional town in
Australia. PRG's longer term plan is to become one of Australia's largest operators of
regional radiology centers. They plan to do this by acquiring or starting new centers
in major regional towns over the next 10 years. At this moment, the record keeping in
RPG is organized in the old-fashion way — on paper. The company has computers to
create and edit documents but that's it.

The company has interest to install Patient Information Management System
(PIMS) for its current operations. Therefore, all patients' information would be han-
dled electronically. When PRG establishes centers in other regional towns, it should
be possible to roll out PIMS to them with little difficulty. PIMS then should have an
additional feature for the records in one center to be accessible from other centers. In
the nearest future, the current practice of doctors writing a referral on paper is likely
to continue (DivineKonection.info, 2010).

However, as technology progresses, it is expected that doctors' referrals may
come electronically to the PRG, and it should be possible to adapt PIMS to handle
such developments. The current situation is rather critical for the company since it
has plans to expand. It is not possible without the project of IS implementation. The
project is of a substantial scale and size.

As it has already been mentioned, PRG needs an appropriate IS system to be
implemented in order to support the company's further development. The issue is to
create PRINS (PRG Radiology Information System) that will be an electronic ver-
sion of the current paper-based workflow and X-rays. It must have appropriate func-
tionality. When a patient comes to a center for the first time, a record is created for a
patient at reception. Thereafter, as the patient is moved through various stages of
observation and treatment, his/her record is updated by the personnel responsible
(e.g., laboratory technician, radiologist etc.).

Appropriate forms need to be designed for each entry point (reception, observa-
tion room, cashier etc.). Similarly, different reports need to be designed to present the
required information to radiologists, finance, management etc. Management is also
interested in receiving statistical reports (e.g., the most common reason for X-rays)
(DivineKonection.info, 2010; Moore, 2011).

In future, the information system will have to be networked so that if a patient
attends more than one center, the previous record is available irrespective the loca-
tion. There will also be a central administration system for the purpose of making
appointments and allocating technicians and radiologists. PRG intends to centralize
all IT administration activities at the headquarters.

PRINS needs to have remote access facilities to patient records for radiologists
as well as referral doctors. Through this facility, PRG intends to provide basic image
processing facilities on X-rays (electronic versions) initially and advanced image-pro-
cessing facilities in the future. Privacy of patients is of paramount importance. The
radiologists who are the employees of PRG can have access to full medical history
while referral doctors can have access to the records of their referral only when
authorized. Proper access control procedures also need to be implemented so that
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each authorized personnel can access only the information they require. For
instance, cashiers should not have access to medical history.

Among other possible problems to solve, we need to consider whether to build an
entirely new system or adapt components from the existing systems used in some cen-
ters. Considering the scale of the company's plans, it would be more appropriate to
create a new system from the scratch (DivineKonection.info, 2010; Moore, 2011). It
is important because PRINS must be scalable to be able to easily implement at new
centers opened by PRG in the nearest future.

Latest research and publications analysis. M. Orlitzky, D.S. Siegel and
D.A. Waldman (2011) review the concept of corporate social responsibility (CSR)
and the related areas. R.R. Harmon and D. Haluk (2011) explore the idea of CSR in
different fileds of its application. D. Guthrie (2012) assesses positive and negative
sides of CSR applied to the current situation in the US economy. Finally, A. Karnani
(2010) provides the evaluation of CSR crisis.

Aims of the project. The main goal of the project is to create a state-of-art system
that would solve the following fundamental issues: elimination of paper use from var-
ious processes in order to speed up them and make results more protected and reli-
able (and reduce paper use in day-to-day activities); expand the companies' activities
in order to standardize the quality of services and speed up the process of diagnosis
using the benefits of the new system (DivineKonection.info, 2010; Moore, 2011);
make radiology services more affordable to different categories of population in order
to provide people with inexpensive but quality services, prevent the development of
serious diseases (cancer, for example) at early stages, and state its position as corpo-
rate responsible company (Orlitzky, Siegel and Waldman, 2011; Harmon and Haluk,
2011; Henderson, 2011; Karnani, 2010; Guthrie, 2012).

Research objectives of the project.

Business and financial aspects. First of all, we need to evaluate objectives of the
future project in order to see how the proposed system contributes to PRG's objectives.
It is clear that paper-based system is outdated and cannot be called scalable. Moreover,
a slow and inconvenient tool cannot be used in the plans of the company to expand.
Computer-based system is able to propose automation, speed of data transfer, central-
ized storing of various data etc. (Thompson, 2005; CIDB.org.za, 2010).

It means that one computer can replace many files stored and saved in a file cab-
inet size of a building. Therefore, implementation of computerized system will save
costs for paper, storing facilities, and other related tools and needs. Another substan-
tial advantage of computerized system is the opportunity to provide as many copies of
patients' records, X-rays images, and other documents as possible, which is rather
costly and difficult to do in the paper-based organization of documents (FAO.org,
2010).

In addition, scalability of the project and creation of one shared system for all
existing and future centers of PRG will provide the company with substantial com-
petitive advantage. The speed of operations will increase; the services' costs can be
lowered due to the IS automation; the customers' satisfaction should increase sub-
stantially. All these benefits will lead to the increased number of customers; the pres-
ence in various locations will provide PRG with clients that will increase income. The
market share of the company will grow. The only obstacle is the speed and quality of

AKTYAJIbHI TTPOBJIEMWN EKOHOMIKW Ne4(154), 2014



EKOHOMIKA TA YINPABJIHHS NIANPUEMCTBAMU 221

PRINS development and implementation (Bryce, 2011; Thompson, 2005;
CIDB.org.za, 2010).

The second point is about IS planning. We need to consider the following: which
systems it will replace; and how it will affect the current systems or the systems
planned for future implementation. Basically, PRINS will replace the existing system,
which is outdated, old-fashioned, paper-based, slow, and inconvenient. In other
words, new IS will replace the barely existing information system if paper-based oper-
ations can be called so today (Saxenam and Sodhi, 2010).

As for the impact on the current situation and system, such change will revolu-
tionize the operations with documents and information within PRG and all regional
centers of the company. PRINS will provide IS users and operators with opportuni-
ties to create, edit, store, and retrieve documents of any kind from the centralized
storage; this data will be available for PRG personnel and referral specialists, consid-
ering privacy issues and concerns; it will help the company provide services of sub-
stantially higher quality; PRINS will allow clients of PRG have information on their
medial records, X-ray images etc. at any location of PRG center, regardless the ini-
tial treatment center of each patient. Therefore, we can conclude that the implemen-
tation of new IS will have only positive effect on the current system and will improve
it (Thompson, 2005; CIDB.org.za, 2010).

Technical aspects. As for the technical side of the project, we need to evaluate the
following issues: Will the existing infrastructure be sufficient to support project imple-
mentation? What technical infrastructure is needed for system operation? Are the
solutions strategies in alignment with the strategic IS plan? At first, it should be noted
that the existing infrastructure is not ready for the implementation of the project. In
fact, there has to be built a new IS infrastructure to make it possible for at least basic
functions of the project to operate (FAO.org, 2010; King, 2006).

PRG has computers for word processing operations that are not connected any-
how. Therefore, there is no computer network and other related hardware necessary
for PRINS installation and implementation. It is necessary to purchase hardware,
such as servers, routers, network hardware, workstations etc. in order to create new
infrastructure, install new workstations and storage capacities, centralized I'T admin-
istration, etc. It is also necessary to install appropriate software on servers and work-
stations (operation systems, supplementary programs etc.), so that they would be able
to support PRINS in full (Saxenam and Sodhi, 2010).

In terms of building a network and creating IT infrastructure, the following
hardware and software should be acquired: servers (12 pcs) — with processor 2.6 GHz
or higher, 8 M cache, memory of 4 GB or higher, storage capacity 10 TB or more;
workstations (depends on the number of employees) — processors 1,6 GHz or high-
er, memory 2 GB or higher, storage capacity 320 GB or higher; routers and switches
(10 pcs or as many as needed); printers (10 pcs); and other related peripheral hard-
ware; Windows Server 2008 (12 copies); Windows 7 (depends on the number of work-
stations). The main server will require a purchase of the appropriate database man-
agement system (DBMS).

Therefore, the technical infrastructure needed to support system operations
should be designed as follows: Headquarters of the company should be the center of
IT administration and have main storage capacity, e.g. servers, backup servers etc.; it
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should also have sophisticated and highly effective security system to protect the pri-
vacy of the clients' records, which is the cornerstone of the system; regional centers
should have intermediate servers with current data available for being used by per-
sonnel as well as referral specialists outside; however, this data must not be accessible
in the Internet to avoid security issues (Thompson, 2005; CIDB.org.za, 2010; King,
2006).

Intermediate servers should contain only the most up-to-date data to be trans-
ferred to the main storage at the headquarters. It is necessary to be organized in this
way for the following reasons: the latest X-ray images and current updates in medical
records of the patients should be stored for some time on the intermediate server of
the regional center to be easily accessed by all interested parties, like radiologist, other
specialists, and referral doctors; when this period expires, the data should be trans-
ferred to the main office of PRG for storing and archiving; it is the only appropriate
way to have most up-to-date data available in short period and to keep medical record
of the patients safe (Saxenam and Sodhi, 2010).

Such activities in terms of infrastructure creation (hardware and software acqui-
sition, network organization etc.) are in perfect alignment with the general strategy of
the company to expand and create new centers regionally. Only the interconnected,
highly protected, and efficient system of data collection, processing, storing, and
retrieval can help PRG provide its clients with new standard of high-quality services.
Otherwise, the company's expansion plans would not be possible to fulfill (FAO.org
2010; Saradhi 2010).

Organizational aspects. In terms of organizational structure, PRINS will affect it
as well. The current system is not appropriate for planned operations. Employees do
not have skills and knowledge on the electronic documents management. They know
how to create and keep records on paper. It is not sufficient to be effective users of
computers in order to improve the operations efficiency. Therefore, we can conclude
that the existing department structure is not sufficient to operate the new system. It
needs to be rebuilt (Thompson, 2005; CIDB.org.za, 2010; TechnologyAwards.org,
2012).

It is also important to clearly understand what information the system will pro-
vide to different levels of management. Medical personnel will fill the forms with
patients' information; radiologists and other specialists will make the appropriate
notes on the results of X-rays and treatment course; management will be able to
receive information on the statistics of the most common reasons for X-rays, the feed-
backs from clients on the quality of services, the most frequently attended regional
centers, and other statistical data.

All this data will create electronic database, stored on the main server in the cen-
tral PRG office. It will make administration and protection of this data more pro-
ductive and effective. Electronic tools to create, process, and store medical data of
different kinds will make management information systems (MISs) (for different
managerial levels) be as efficient as possible. Old paper-based MIS was not able to
provide either quick search, or comparison, or other similar operations with papers,
like the extraction of some particular data for quick reports, for example (Thompson,
2005; CIDB.org.za, 2010).
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As it has already been mentioned, the current personnel will not be able to cope
with new features, capabilities, and opportunities provided by PRINS. Therefore, it
will be necessary to work in two directions regarding the personnel issue: the existing
personnel must be retrained to be able to work in the new environment; and new peo-
ple should be hired to cover the areas not exploited earlier — image processing soft-
ware, automated reports creation, database management systems etc. (FAO.org;
TechnologyAwards.org, 2012).

In order to retrain personnel, it is necessary to hire professionals in this area that
will increase the costs of the project implementation. However, these expenditures are
investment in this case — the personnel have no skills to use computers in full; the
employees have no knowledge to develop these skills as it could have been possible in
case of the previously utilized MIS of such kind. In addition, system administrators
and other related personnel will be needed to get hired in order to design, create,
develop, and implement absolutely new IT structure within PRG and its regional
centers (Thompson, 2005; CIDB.org.za, 2010).

There is one more issue to consider: the company's image. Healthcare is rather
conservative in terms of applying new technologies. However, IT has become an inte-
gral part of every part of our life. People got used to technologies everywhere around,
so PRG as a trustworthy radiological center will only win from the implementation of
new technologies. Customers would only be glad to see they are served in a quick
manner, which is however, very effective and of high quality (Saxenam and Sodhi,
2012; TechnologyAwards.org, 2012).

Clients will focus on the procedures that should be performed as quickly as pos-
sible. They will not have to wait while their information will be added to paper form
— everything will be entered into the computerized database by skilled professionals,
finally, networking technologies will provide customers with an opportunity to avoid
unnecessary duplication of data in case of visiting.

Feasibility analysis. The implementation of such kind of project will require
expenditures for the following: salaries and other employment costs; consultancy
services; and expenditures for different equipment (hardware, software etc.). Thus,
salaries, bonuses, reformatting of units and departments, even termination of
employment contracts in some cases will require extra money. Let us assume the fol-
lowing: 30% of staff involved in the processes of filling paper of different kind and not
directly involved into medical care procedures will be dismissed. Therefore, dismissal
payoffs will require expenditures (MindTools.com, 2010; Mo Adam, Rajiv and Sarv,
2004).

The rest of the employees will be retrained and should receive higher salary,
which is costly as well. Consultancy services will be necessary for the entire develop-
ment process and it will be the second most expensive part of the project. The first
part is the purchase of equipment, such as servers, networking hardware, software
packages, and, of course the price of PRINS (Thompson, 2005; CIDB.org.za, 2010).

Operational costs. Operational costs will include the following: the cost of any
legacy conversion; training costs; recruitment costs; and purchase of additional
equipment. It will be necessary to convert paper originals of medical records into
electronic copies. Therefore, there will be a necessity to either pay extra money for
special training and further work of employees or hire third party specialists to per-
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form these operations (MindTools.com, 2010). Training of the personnel will be
probably the most important part of the entire project implementation activities
because if employees are not able to use PRINS in full, it will be cost ineffective and
the project seems rather useless in such case (Thompson, 2005; CIDB.org.za, 2010).

Hiring consultants for each department will require substantial sums at the
beginning of systems' functioning to provide all employees with necessary support.
These consultants will have short-term contracts but their services will be rather cost-
ly. Additional equipment might be needed — mobile devices, like personal digital
assistants, or something similar in order to improve the overall functionality of
PRINS (MindTools.com, 2010). Finally, additional costs for operations should be
planned to cover any emergencies of the training process. Table 1 summarizes all costs
and presents the overall budget.

Table 1. Development and operational costs

Requirements | Number x cost, USD | Total cost, USD
Development costs
Salary
Programmers 5 x 10,000 50,000
Database designer 3 x 15,000 45,000
Interface designer 1 x 5,000 5,000
Team Manager 2 x 30,000 60,000
Other employees 50,000
Cost of equipment
Software tools 15,000
Project Scope 1,000
Software Project Plan 2,000
Project Team Org worksheet 3,000
Cost Estimate Worksheet 2,000
Consulting Time Estimates 10,000
Performance Evaluation 1,000
Development Tool 2,000
Hardware
Computers 100 x 500 50,000
Printers 10 x 1,500 15,000
Routers 10 x 1,000 10,000
Switches 12 x 700 8,400
Others 20,000
Operational costs
Setup costs
Cost of legacy conversion 30,000
Training 3 x 5,000 15,000
Purchase of equipment 15,000
Overall costs 374,400

Now, we need to forecast the cash flow to continue our evaluation. Due to such
substantial expansion, the company expects rather substantial profits in 7 years.
Therefore, Table 2 presents the forecasting of the cash flow.

Then, applying Net Profit and Return on Investment (ROI) techniques we can
determine if the project is worth doing. Thus, Net Profit is equal to 125,600 USD,
while the payback period is 7 years. We can calculate its ROI using the following for-
mula: ROI = 100 x (Average annual profit / Total investment). The, average annual
profit is equal to 125,600 USD /7, which would be 17,940 USD; ROI =100 x (17,940
USD / 374,400) = 4.8%. Interest and inflation will be determined in case we would

AKTYAJIbHI TTPOBJIEMWN EKOHOMIKW Ne4(154), 2014



EKOHOMIKA TA YINPABJIHHS NIANPUEMCTBAMU 225

like to have less income now or more income later on. We assume that the annual
interest rate should be 10%. Basing on previous calculations, we obtained the follow-
ing results, presented in Table 3.

Table 2. Cash flow forecast

Year Project CF, USD

-374,400
40,000
30,000
50,000
80,000
90,000
80,000
130,000

~N| O R | Wi~ (O

Table 3. Results

Year Project CF, USD Present value v= (vt) / (1 +r)t, USD
0 -374,400 -374,400
1 40,000 36363
2 30,000 27,272
3 50,000 45,454
4 80,000 72,727
5 90,000 81,818
6 80,000 72,727
7 130,000 118,181
Net profit 43,779

As for the risks that could be major obstacles for the successful completion of the
project, we can outline the following issues: There are such risks of high importance
as the inability of the software company to complete a project in full before the dead-
line, low quality of software, and low number of visitors due to bugs and flaws in the
system in the first year of operations; among the risks of medium importance most
likely would be expenses exceeding 10% of the planned sum and further maintenance
issues.

However, the likelihood of high importance risks is rather low because the com-
pany-developer has experience in the field of medical software creation. The quality
of the software will be under severe control due to the accuracy of the results it has to
provide. As for the risk of not having enough visitors, the price policy of the compa-
ny should solve this issue so it is very unlikely that it could happen after the system
deployment and launch. It is unlikely as well that the overall price of the project will
exceed 10% of the planned because estimated costs already include all possible issues
and extra expenses. Therefore, due to the quality of the equipment of the software
part of the project, the maintenance issues are moderate.

Envisaged benefits. The benefits of the project fall into the categories of direct,
secondary, and intangible (Mutt, 2010; Rampur, 2010). Therefore, direct benefits of
the project are as follows: despite the expenditure for dismissal payments needed to
shorten the quantity of personnel and increased salaries, the efficiency of the employ-
ees will increase substantially (one person will be able to perform the previous duties
of 3 people, at least) and it will decrease the overall expenditures for salary; PRG per-
sonnel will be able to serve more clients than before and it will increase income as

ACTUAL PROBLEMS OF ECONOMICS #4(154), 2014



226 EKOHOMIKA TA YINPABJIHHS NIANPUEMCTBAMU

well; electronic record keeping will provide referral doctors with the opportunity to
assess the situation remotely that will substantially decrease the overall costs of serv-
ices; the image of the company will improve due to the ability to provide services of
higher quality and it will attract more customers to the medical centers of RPG
(Thompson, 2005; CIDB.org.za, 2010; Mutt, 2010).

The following benefits can be addressed as secondary ones: employees will be
able to automate routine procedures and thus, decrease the number of possible errors
that will lead to the cutting costs for their correction (extra paper, new forms, law suits
etc.); remote access to the database will provide responsible employees with opportu-
nity to work with records regardless their physical location; centrally stored patients'
medical records are much easier to be protected and kept safe; changes to PRINS will
be substantially easier to implement in case of necessity, comparing with paper-based
record keeping system (MindTools.com, 2010).

Intangible benefits are long-term however, they can be rather important as well:
The need in new employees because of the turnover will decrease eventually and it
will decrease the expenditures for recruitment and training; quality services, provid-
ed by PRG will attract new clients to their centers across the country; people will
know that this company not only provides services of high quality but is also available
in different regions and thus will recommend it as a reliable partner for cancer diag-
nostics. Finally, further improvement of PRINS will allow the company to develop
and implement new ways of providing clients with their services, like remote diag-
nosing, consulting etc. (Thompson, 2005; CIDB.org.za, 2010).

Conclusions. The PRINS implementation project is vital for the future develop-
ment of the "Radiology Associates P.C." subsidiary — "Primary Radiology Group".
The project is going to be financed by Kuwait Gulf Bank as it is interested in the
development of such projects, valuable for society. Therefore, it is necessary to care-
fully consider technical, economic, and organizational issues during the development
of the project to make it effective for PRG. The project will allow the company com-
plete its major objectives: elimination of paper use in various processes to speed them
up and make results more protected and reliable (and reduce paper use in day-to-day
activities); expand companies' activities in order to standardize the quality of the serv-
ices and speed up the process of diagnosis using the benefits of the new system; make
radiology services more affordable to different categories of population in order to
provide people with inexpensive but quality services, prevent the development of seri-
ous diseases (cancer, for example) at the carly stages, and state its position as a cor-
porate responsible company; the benefits for the company in terms of future profit are
also clear and undisputable: the project cost is 347.000 USD; the implementation of
the project will decrease the use of paper, speed up the processes within the company
and thus, increase the number of potential clients; it will make it affordable for lots of
people and substantially improve the corporate responsibility image of the company
at the market. In perspective the company should dominate at the targeted market.

The PRINS implementation will improve the company's image; allow gaining
competitive advantages and increase its market share; finally, it will improve not only
customer satisfaction but the efficiency and satisfaction from work among personnel.
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