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Dell Services

Dell Inc. (Dell) is a global information technologpmpany that offers its customers a range of
solutions and services delivered directly by Dalil ahrough other distribution channels. Dell is a
holding company that conducts its business worldwtigrough its subsidiaries. Dell Inc. was

founded in 1984 and is headquartered in Round Ricekas.

Dell traces its origins to 1984; when Michael Dmiated PCs Limited while a student at

the University of Texas at Austin. The dorm-roomadiguartered company sold IBM PC-

compatible computers built from stock componéht®ell dropped out of school in order to

focus full-time on his fledgling business, aftettog about $300,000 in expansion-capital from

his family.

In 1985, the company produced the first computatsobwn design, the "Turbo PC", which sold
for US$795% PCs Limited advertised its systems in national poier magazines for sale
directly to consumers and custom assembled ea@neardinit according to a selection of options.

The company grossed more than $73 million in it ffear of operation.

The company changed its name to "Dell Computer @atpn" in 1988 and began expanding
globally. In June 1988, Dell's market capitalizatigrew by $30 million to $80 million from its

June 22 initial public offering of 3.5 million shew at $8.50 a share.In 1992, Fortune
magazine included Dell Computer Corporation inligs of the world's 500 largest companies,

making Michael Dell the youngest CEO of a Fortuf® Bompany ever.

Dell has grown by both increasing its customer gk through acquisitions since its inception;
notable mergers and acquisitions including Aliere{2006) and Perot Systems (2009). As of
2009, the company sold personal computers, sedat®, storage devices, network

switches, software, and computer peripherals. Rib sells HDTVs, cameras, printers, MP3
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players and other electronics built by other mactuigrs. The company is well known for its

innovations in supply chain management and eleti@mmerce

Perot Systems was an information technology sesvievider founded in 1988 by a group of
investors led by Ross Perot and based in Plan@sTénited States. A Fortune 1000 corporation

with offices in more than 25 countries, Perot Syst@mployed more than 23,000 people and had

an annual revenue of $2.8 billion before its ad¢jois in 2009 by Dell, Inc. for $3.9 BillioF!

Perot Systems provided information technology sewiin the industries of health care,
government, manufacturing, banking, insurance ahdrs. Perot Systems was especially strong

in health care industries with services such asiziigg and automating medical records.

The integration of Perot Systems has strengthenell Eervices, expanded its portfolio of
capabilities, and established a strong foundatawrfdture growth. The combined Dell Services
business unit represents almost $8 billion in ahmagenue. With more than 43,000 team
members working in 90 countries, Dell Services afe 60 technology support centers around
the world, 36 customer data centers and providgmteal support for 14 million client systems
and 10,000 Software-as-a-Service (SaaS) custo@ees.the past year, the Services team met or
exceeded all of its integration milestones, aclnigunore than $100 million in cost savings in
fiscal year 2011 and capturing revenue synergiemafe than $150 million, both surpassing

original estimates.

At February 3, 2012, it held a worldwide portfobd 3,449 patents and had an additional 1,660
patent applications pending. The Company also hbét@nses to use numerous third-party

patents. The Company designs, develops, manufactorarkets, sells, and supports a range of
products, solutions, and services. It also providasous customer financial services to its

Commercial and Consumer customers. During fiscal yaded February 3, 2012 (fiscal 2012),

Dell acquired Compellent Technologies, Inc. (Corgrd), SecureWorks Inc. (SecureWorks),

Dell Financial Services Canada Limited and Forad&@vorks, Inc. (Forcel0). In February 2012,

the Company acquired AppAssure. In April 2012, @menpany acquired Clerity Solutions.
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Recent plans and acquisitions
In 2006, Dell acquired Alienware, a manufacturehigh-end PCs popular with gam&ts!e!

The company acquired EqualLogic on January 28, 2@@08ain a foothold in the iSCSI storage
market. Because Dell already had an efficient maetufing process, integrating EquallLogic's

products into the company drove manufacturing prib@wn'”

In 2009, Dell acquired Perot Systems, based indRlarexas, in a reported $3.9 billion
deal®® Perot Systems provided Dell with applications depment, systems integration, and
strategic consulting services through its operatiorthe U.S. and 10 other countries. In addition,
the acquisition of Perot brought a variety of baesms process outsourcing services, including

claims processing and call center operatidns.

On February 10, 2010, the company acquired KACEVNES a leader in Systems Management
Appliances. The terms of the deal were not discl6$e

On August 16, 2010, Dell announced plans to acdihieedata storage company 3PARON

September 2, Hewlett-Packard offered $33 a shar@aR, which Dell declined to matéH!

On November 2, 2010, Dell acquired Software-as+ai&e (SaaS) integration leader Boomi.

Terms of the deal were not disclos&d.

In February 2011 the acquisition of Compellent bellDwas completed after the initial

announcement of Dell's intention to buy the compaag announced on 13 December, 2010

On Friday February 24, 2012 Dell acquired Backud 8msaster Recovery software solution
AppAssure Software of Reston, VA. AppAssure deked 94 percent revenue growth in 2011
and over 3500% growth in the prior 3 years. AppAssupports physical servers and VMware,
Hyper-V and XenServer. The deal represents thedoquisition since Dell formed its software
division under former CA CEO John Swainson. Deltled! that it will keep AppAssure’s 230

employees and invest in the company.

In March 2012, USA Today said that Dell agreeduyg BonicWall, a company with 130 patents.

SonicWall which develops security products, is tvoek and data security providtt.
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On 2 April, 2012, Dell announced that it wants tmj@re Wyse, global market-leader for thin
client systems”

On 3 April, 2012, Dell announced that it has aceghi€lerity Solutions. Clerity, a company

offering services for application (re)hosting, wlasmed in 1994 and has it headquarters in

Chicago. At the time of the take-over aprox. 70geavere working for the compah§).

Business Segments

The Company operates in four segments: Large EmgergPublic, Small and Medium Business,
and Consumer. The Company'’s Large Enterprise cus®imclude global and national corporate
businesses. Its Public customers, which includea&thnal institutions, government, health care,
and law enforcement agencies, operate in their @mmmunities. Its SMB segment is focused on
helping small and medium-sized businesses by affegroducts, services, and solutions. Its
Consumer segment is focused on delivering techyotogerience of entertainment, mobility,

gaming, and design.
Enterprise Solutions and Services

The Company’s enterprise solutions include serveesyorking, and storage products. Servers
and Networking portfolio includes rack, blade, aoder servers for enterprise customers and
value tower servers for small organizations, nek&oand remote offices. During fiscal 2012, it
expanded its Power Connect campus networking ptaofterings with a suite of Dell Forcel0
data center networking solutions. It offers a pwitf of advanced storage solutions, including
storage area networks, network-attached storagectdittached storage, and various backup
systems. During fiscal 2012, it shifted more of pwtfolio of storage solutions to Dell-owned
storage products.

The Company’s services include a range of configieranformation technology (IT) and

business services, including infrastructure teabgwl consulting and applications, and product-
related support services. The Company offers aewadf services to its customers as part of an
overall solution. It offers services that are tiedthe sale of its servers, storage, and client
offerings. These services include support and ee@rwarranty services, managed deployment,

enterprise installation, and configuration servidesoutsourcing services include data center and
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systems management, network management, life eypgécation development and management
services, and business process outsourcing seriGso offers short-term services that address
an array of client needs, including IT infrastruetuapplications, business process, and business

consulting.

The Company will classify its services as Supportl ®eployment services, Infrastructure,
Cloud, and Security services, and Applications &usiness Process services. Support and
deployment services are tied to the sale of itgessr storage, networking and client offerings, as
well as multivendor support services. InfrastruetuCloud, and Security services may be
performed under multi-year outsourcing arrangemestgscription services, or short-term
consulting contracts. These services include ifMuatire and security managed services, cloud
computing, infrastructure consulting, and secucapsulting and threat intelligence. Applications
services include such services as application dpwetnt and maintenance, application migration
and management services, package implementatistingeand quality assurance functions,

business intelligence and data warehouse solutamsapplication consulting services.
Software and Peripherals

The Company offers Dell-branded printers and digpkand a multitude of competitively priced

third-party peripheral products, such as printeedevisions, notebook accessories, mice,
keyboards, networking and wireless products, digiganeras, and other products. It also sells a
range of third-party software products, includingemting systems, business and office
applications, anti-virus and related security safiey entertainment software, and products in

various other categories.
Client Products

The Company offers a variety of mobility and degktproducts, including notebooks,
workstations, tablets, smartphones, and desktagppal computers (PCs), to its Commercial and
Consumer customers. Its Latitude, Optiplex, Vostaod Dell Precision workstation lines of

mobility notebooks and desktop PCs are designed mgtCommercial customers in mind. The

Vostro line is designed to customize technologyises, and expertise to suit the specific needs

of small businesses. It also offers the precisioe bf mobile and desktop workstations for

professional users. During fiscal 2012, it introgldiche Vostro 3000 series notebooks, and the
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Dell Precision M4600 and M6600 mobile workstatioasd made enhancements to Dell Latitude
E-family of notebooks. For its Consumer customarsffers the Inspiron, XPS, and Alienware
lines of notebooks and desktop PCs. The Compaggtsasales of its Alienware line to customers
seeking advanced multimedia capabilities for gamibgring fiscal 2012, it introduced desktops

and notebooks in each of its consumer brands,dimgduinspiron and XPS notebooks.
Financial Services

The Company offers or arranges various financingpop and services for its Commercial and
Consumer customers in the United States and Catmdagh Dell Financial Services (DFS).
DFS offers a range of financial services, includanginating, collecting, and servicing customer
receivables primarily related to the purchase ofl peducts. DFS offers private label credit
financing programs to qualified Consumer and Conecmércustomers and offers leases and
fixed-term financing primarily to Commercial custera. Financing through DFS is one of many

sources of funding that its customers may select.
Product Development

The Company focuses on developing technologiesmfiloy a collaborative approach to product
design and development, in which its engineerd) witect customer input, design solutions and
work with a global network of technology companiesarchitect system designs, and integrate

technologies into its products. In fiscal 2012pjtened the Dell Silicon Valley Research and

Development Center, bringing the total number abgl research and development centers the

Company operated to 12.
Manufacturing and Materials

Third parties manufacture the client products them@any sells under the Dell brand. Its
manufacturing facilities are located in Austin, @sx Penang, Malaysia; Xiamen, China;
Hortolandia, Brazil; Chennai, India, and Lodz, Palalts manufacturing process consists of
assembly, software installation, functional testiawgd quality control. Testing and quality control
processes are also applied to components, pabkgssemblies, and systems obtained from third-
party suppliers. Quality control is maintained thgh the testing of components, sub-assemblies,

and systems at various stages in the manufactprowess.
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Part 1 :Internship Report

(2" January 2012 — 38 March 2012)
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Internship Report

(2" January 2012 — 38 March 2012)

The internship period was from B2January 2012 to $0March 2012. During this internship
period worked as an intern in VistA Project

A Phamacy Traning

HIS, BCMA, CT Training
Hands On Practice

Automafic Falover Testig

UpgradingCPRS presentati

Hands On Pracice
ta Lab Modul Mapping

rainng Physicians and Nurge

aay? -8 iy 8" 15" vy 16" 22" vy 292 vy 3 - P {reuay " - 17" Fetmay 1 - 19 remuay 20" - o ey 27 5" 11" (vren 12°-16" (v 16”25

Figure 1. Gantt Chart showing work done during Intenship Period

VistA Project overview

The Veterans Health Information Systems and TedgyoArchitecture (VistA) is an enterprise-
wide information system built around an electroh&alth record, used throughout the United
States Department of Veterans Affairs (VA) medisgstem, known as the Veterans Health
Administration (VHA).VistA, is an integrated systewf software applications that directly
supports patient care. By 2008, the VHA was thgdsr single medical system in the United
States, providing care to 5 million veterans, emipig 180,000 medical personnel and operating
in 163 hospitals, over 800 clinics and 135 nursioges. By providing electronic health records
capability, VistA is thereby one of the most wideled EHR in the world.

The VistA system is a public domain software, alae through the Freedom of Information Act
directly from the VA website, or through a growingtwork of distributors. The VistA software

alliance is a non-profit trade organization thatrpotes the widespread adoption of versions of

To Study the change in Physician’s perception abolElectronic Health records on its usage over a pesd of time Page 17




VistA for a variety of provider environments. Vist& a collection of about 100 integrated

software modules. Name of few modules of VistAmentioned below
CPRS — Computerized Patient Record System

BCMA — Bar Coded Medication Administration Module

Pharmacy Module

Lab Module

Diet Module

Radiology Module

Internship Report

The internship period was from B2January 2012 to $0March 2012. During this internship

period worked as an intern in VistA Project. Reeditraining on various modules of VistA and
also Hospital Information Systems (HIS). The tnaghivas for a period of forty five days which

was then followed by Hands on Practice sessions.

Initially received training on VistA Pharmacy moduvhich included front end and back end
operations. The front end operations included tleefigation of the orders prescribed by
physicians from VistA CPRS. Verification process ifiopatient, outpatient, and emergency drug
orders were taught. The back end operations indlwttag build up, mapping of the drugs &

wards etc.

After the training on VistA Pharmacy module, theening/ indenting process for the drugs which
has reached reorder level and also general pharmady processes were taught. The entire
VistA Pharmacy module training was for a period3oiveeks which was followed by 4 days of
hands on practice session.

At the end of first month, a field visit to the Gomer site was organized to give an exact idea

about the work processes and also the optimum spdization in the department. This field visit
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gave the idea about the work process before Go. lAvenini knowledge assessment test was
conducted by the Pharmacy Subject Matter Expert§sM

After the training on Pharmacy process and VistArmtacy module, training on other modules
like BCMA Module (Bar Coded Medication Administrati), HIS(Hospital Information System),
CPRS (Computerized Patients Record System), DektLaboratory module etc was given. This

was followed by training on Clinical Transformatiand Down Time policies.

BCMA training gave an overview about how the nungk administer drug to the patient with
Bar Code Scanner at patient bed side. The traisgsgion demonstrated most of the possible
scenarios which a nurse can face while adminiggedimg to the patient. HIS training gave entire

idea about the features & functionalities present.i

CPRS training gave idea about how the Physiciarksvon the system. It explained how a
physician enters chief complaint, allergies, exaton details, places medication, lab, radiology,
Admission, Discharge & Transfer orders etc. Thgining also included how nurses enter

Assessment details, vitals and other details imosystem.

After the training was completed on various modwdgplained above, one week of time was

given for exploring and practicing on the same.sThelped to understand more about the
modules and the functionalities & features pregerit. This Hands on training sessions gave an

in depth knowledge about the various features &sualta understand more about the application.

All the training sessions were very interactive ethgave a chance to critically analyze various
scenarios and ask questions to the trainers. Bigmsduring training sessions helped to actively

participate during the training sessions which &dlfp increase interest on VistA.

Knowledge assessment tests were conducted at thefehe training session and feedback was
given on it. Feedback about the training sessioas taken after the training sessions were

completed.
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Support Team Operations

After implementation of VistA at the Customer sitas important to keep it alive. It takes time to
stabilize an application in any organization. & same with EHR. EHR deployment requires
routine care and maintenance. There are numersls that need to be undertaken on daily or
weekly basis. Integrating EHR into an organizatater a successful launch presents its own
unique challenges. Continuing to ensure systengiitye organization compliance and overall
usability decides the eventual outcome of this hingestment. Eventually Success or failure

largely depends on the amount of support an org#aiz provides.

During Internship it was observed, how the suppeaim provides support to the customer’s end
users. Support team quickly resolves the incideffiscting the Customers’ business. For this

project a tool called OPAS is used.
The following types of support were observed:
1st line support . Project executes Seridesk function.

2nd line support : Project receives Ticketgiflant or Requests) from the Service Desk and
works on the Tickets or, if needed, sends thenrdoliBe support, which in this case can be the

customer or another supplier.

3rd line support :  Team gets involved onlysjifecialist application knowledge is required.

This is often done when the case requires chamgesding.

Automatic Failover testing

Automatic failover is automatic switching to aredant or standby computer server, system,

or network upon the failure or abnormal terminatidrthe previously active application, server,
system, or network. Failover and switchover areem$ally the same operation. The mild
difference is that failover is automatic and uspaperates without warning, while switchover

requires human intervention.

Systems designers usually provide failover capahit servers, systems or networks requiring

continuous availability and a high degree of religh
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As VistA Project team member was involved in Auttimdailover testing to check whether
failover is working in the right way.

Upgrading CPRS training material presentation

After 45 days of Internship which included rigordusining on various VistA modules, task was
assigned to upgrade training materials of VistA GRRodule. This task was really challenging as
the objective was to add animations to the exigbirggentation and also to use new screen shots
of the CPRS application wherever required. The @RRS presentations were prepared on the
basis of US scenarios. For this upgrading work reseen shots were taken and new
presentations were made to demonstrate step by @mipess which user has to follow.
Animations were added to the presentations to rpagésentation user friendly. For doing this MS

Power Point was used.
Training Session

After training and hands on practice sessionschbve part of training team. As a training team
member an overview of entire training pattern ast df topics to be covered was given. The
training sessions were given to trainers who appased to train the end user of the hospital.
Physicians were trained on CPRS and Nurses werettan CPRS and BCMA. For both the

physician and nurses system downtime policies dimital transformation sessions were also

given. Also as a training team member | was asdigogake CPRS sessions for physicians and
BCMA sessions for nurses. At the end of trainingsgen all the trainers were made to write a test

which helped to assess what they learned. Feediiamk the training session was collected from

each trainer.

This work gave an in depth knowledge about the vpodcesses of CPRS and BCMA

|
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Lessons Learned during Internship

VistA and its Modules

Open source Software, Mirth Integration engine, Higssaging
Pharmacy Module and its drug build up

Pharmacy space utilization and process optimization

VistA CPRS, BCMA, Diet and Lab

Configuration and Mapping Process

Automatic Failover testing

v What is AFT
v" How automatic failover testing
v" Why it is done.

Train the trainer session

v" How to train end user and trainers

v How to schedule

v" What all to cover for training

|
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Figure 2 Gantt Chart showing Work done during Dissetation Period

Besides getting training on various modules of Ajghe dissertation project was also done. The
dissertation topic was selected based on the tepich will benefit the organization and its
customer. The topic was selected after doing camptesearch on ongoing project of the
organization. The selected topic was approved lynttentor in the organization & Institute.
When the final approval was received from the tost an in depth literature review was done on
similar topics and also topics related to the dijes of the study. This literature review gave an
idea about the real need of the study, what studtieseen conducted on it till now etc. Based on

various literature reviews questionnaire was framed

Once the questionnaire was approved by the mentansjey was conducted in hospital.
Physicians and Nurses were interviewed and responsze collected in the pre designed

questionnaire. This survey continued for five days.

The responses received from the survey were thé&reshinto SPSS for analysis. Then the
analysis was done and documented in the repodtshé\bther requisites were added in the report
and the draft of report was made. After that pout was taken. Then finally the presentation was

made from that draft of report.
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PART 2
DISSERTATION

To Study the change in Physician’s perception about

Electronic Health records on its usage over a pereof time
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Abstract

To Study the change in Physician’s perception about

Electronic Health records on its usage over a perbof time

Healthcare industry has introduced a new concegitffafsion of IT in the form of EHR. It helps

in producing permanent medical records. Most ofERER/EMR Implementation across the globe
has failed. EMR/EHR system implementations havendagher failure rates. However, literature
says that some IT implementations in Healthcargngehas been unsuccessful due to lack of
acceptance by the users. So, it is very imperdtvknow the acceptance and rejection of the
information system implementation. There are matydrs associated with this. But these factors
are curbed and yet to be explored. Knowing theswmfa may lead to the success of the product

implementations.

The objective of this study is to identify the chgas in Physician’s perception about Electronic
Health records on its usage over a period of tifer this, we used a self-administered
guantitative survey. This study was conducted inCABultispecialty hospital owned by ABC
Business Group at XYZ location. The study was desilgas longitudinal study and was carried
out over a period of nine months. The survey f& $study was conducted three times. Same

samples were used for all the three studies. Tudystas conducted as follows
» Wave 1 — June 2011 Before Go Live of EHR (afteeskcied training sessions)
» Wave 2 — November 2011 3 months after Go Live
» Wave 3 — February 2012 6 months after Go Live

Various literatures & theoretical framework as TAs used to design the questionnaire. Then
with the help of Factor Analysis, correlation & AMIVA test, data was analyzed and results
were obtained. It was found that Attitude of thimichl staff is directly & ultimately leading to
the acceptance of EHR by them. The attitude in isitveing positively influenced by perception
ease of Use and usefulness. This study shows liagpearception and attitude of the physician

changes on usage of an application over a peritichef
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1. Introduction

Health and Healthcare

The basic necessities of any human being on eaetfomd, clothing, shelter, water and air.
Besides this health is also an essential requireniére quality of an individual is largely
determined by the physical integrity and it als@ldas the mankind to reproduce and to stay

successfully over a period of time.

According to World Health Organization, “Health asstate of complete physical, mental and

social well-being and not merely the absence adatie or infirmity”.

Besides this, the United Nations Universal Declarabf Human Rights emphasizes on adequate
standard of living for maintaining an individualteealth and well-being. Thus, it's the prime
responsibility of every nation in the world to pide a national health infrastructure support,
which should fulfill all the needs that are incorgied in the definition of health, which consists
of not only the physical freedom from the disedsatsalso caters to both the psychological and

social aspects of an individual’s health.

Healthcare means support of individual health amitective health. According to World Health
Organization, healthcare embraces all the goods samdices designed to promote health,
including “preventive, curative and palliative intentions, whether directed to individuals or to

populations”.

From Healthcare to E-Healthcare

“E-health is an emerging field in the intersectioh medical informatics, public health and
business, referring to health services and infoonadelivered or enhanced through the internet
and related technologies. In a broader sense, é¢he tharacterizes not only a technical
development, but also a state of mind, a way dafkihg, an attitude and a commitment for
networked, global thinking, to improve healthcaoedlly, regionally and worldwide by using

information and communication technology”

The main objective of E-health is to help the pd#se physicians and community hospitals to

make suitable use of Information and Communicalienhnologies in order to get an improved
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access and enhanced quality of healthcare deligerand to reduce the cost of its management.

Thus this connects medicine, business and infoomaéichnology in a new innovative way.
Technologies in E-healthcare

Medical Information Technology

Telemedicine

Telehealth

E-health tools

o Electronic Health Records

Patients Information Systems
Hospital Information Systems
Decision Support Systems
National Electronic Registries

National Drug Registries
Limitations in imparting E-healthcare

Though it is the most advanced technology for asingshealthcare in almost all unreachable
areas but still this technology is having somettions or challenges as mentioned below

Using Information and Communication Technologies
To spare time for this activity by doctors initall
Society

Infrastructure f data, storage space and speed.
Integrity of the data and its security.

Lack of intimacy associated with traditional envinoent.

Limited interaction with doctor.

Indian healthcare industry

The Indian healthcare industry growing at a rapadepand is expected to reach over US$ 70

billion by the end of this year. Indian healthcaector has experienced growth of 12 % per

annum in the last four years. Change in lifestylesing income level, increase in elderly
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population are the factors which drives this gravBht the healthcare infrastructure in India is
very poor and has only few centre of excellencledgalthcare delivery system. These facilities are
inadequate in meeting the current healthcare demanih a world average of 3.96 hospital beds
per 1000 population India stands just a little o@¥ hospital beds per 1000 population.
Privatization has been crucial in the developmdnindian health services which led for easy
availability of the funds. As funds became readayailable infrastructure and technology
drastically improved. Medical and Dental tourisns Isaicceeded by offering high quality services
at third world prices. Considering the increasingmber of medical tourists to India, Electronic
Health Records seem to be a necessity for the rinaialthcare industry. The country needs to
adopt an efficient electronic information systenstay connected to the patients post-treatment.
If this Electronic Health Records are deployed,ftreign healthcare providers can easily have an

access to patient records.
Healthcare and IT

When it comes to the use of IT in Healthcare, tigidn government positioned itself as one of
the early adopters of healthcare IT among devetppoountries when it launched its
“Development of Telemedicine Technology” project 1997. In 2002, the Department of
Information Technology established the committeetiie Standardization of Digital information
in order to facilitate the implementation of telatiwgne systems. In 2003, the Department

published a framework for “Information Technologyfrastructure for Health in India.” This

framework is centered on the philosophy that “infation is determined of health” and that

“healthcare is one of the keys that can benefihftbe use of IT.” The framework encompasses:

In spite of being an early adopter, India is nanptetely utilizing the benefits of IT in healthcare
The key IT application that are being implementadthe private healthcare sector include
hospital 1S, PACS and telemedicine programs. Sotliare are no instances of EHRs that
completely integrate clinical information. The ufeEHR for reporting, modeling and improving

clinical decision-making is not yet a priority.

IT in healthcare industry is necessary to delideindormation needs to its stakeholders of this
industry like government, public sector hospitajmtients, vendors, suppliers, insurance

companies and organizations of healthcare delivery.
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There are various obstacles in the implementatfdii @ the healthcare industry. The providers
had a laid back attitude when it came to implententaof IT for maintaining information.
Providers should be given proper training to malestbuse of the technology and avoid

resistance.

HIT Adoption

Despite India’s recent development as the hubetThand IT-enabled services industry powered
by a vast pool of skilled manpower, it has laggeanendously behind other countries in HIT
adoption. Large corporate hospitals in India spander 1% of their operating budget on IT,
while spending is closer to 3% in the West. Bar@nfgw preliminary attempts to computerize
basic hospital administrative and some clinicalctions, there has been little appreciation or

impetus given to HIT adoption

Challenges
Absence of clear & coordinated government policgrimmote HIT adoption
Non-existent government funding for HIT has rediitelack of HIT adoption in
government health facilities and a lack of traingedical informatics professionals
Low computer literacy among the government staiff] & a large extent in the private
provider community
Lack of supporting infrastructure and coordinatio@tween public and private sector.
Except for a very few privately owned large hodpitenost patient records are paper based
and very difficult to convert to electronic format.
Local HIT systems that do not adhere to standandsformation representation and
exchange. This could be further complicated becatifee use of multiple local languages
by patients and some health workers

Patient confidentiality is an open area. The Supr@uurt of India has not addressed the

specific right of privacy issue with respect to ltteanformation.

|
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Critical success factors for EHR

Change Management

Completion of a readiness assessment

Buy- in and contribution from stakeholders, inchglphysicians

Ability to report on evaluation metrics establisfedeach phase of the project
Training before, during and after EHR implementatio

How leadership deals with technology malfunctions
Operationally, the critical success factors leaugrs1 hospital needs to consider are

. A governance plan that ensures uniform adoptionaasdnilation of the system.

. Reliable information technology infrastructure.

1
2
3. A well designed system that supports practice wovkfind workload.
4

. An implementation plan that capitalizes on strengththe hospital and minimizes its
weakness.

. Standardized workflow and processes, which candsggded through a collaborative effort
among administration, providers and staff.

6. Ongoing management and development that ensuriesabpise of EHRs.

Success of any Electronic Health Records (EHR) e@mgintation requires strong organizational
goals which can be fulfiled by the use, selectiihg right vendor and planning for the
implementation, ongoing management and developraéithe EHR system. Critical success

factors are the elements which are necessary tmaalish any goals.

Barriers to EMR/ EHR Implementation in Medicine

The barriers to EMR/ EHR implementation include gibyans’ limited IT knowledge, cultural
barriers, and the need to secure patient privacyd@sen, 2001, p.124). Unlike other professions,
where IT training is an integral part of studiesgdical training in the United States is not
multidisciplinary (Frodesen, 2001, p. 125). Evenndia IT training is not a part of MBBS/ BDS

course curriculum. As such it does not incorpotatdnology training into its curriculum. Upon
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completion of graduation from medical school/ cgdle physicians typically find themselves

burdened with loans taken for their education amallly start their own practice. While practicing

medicine, physicians incorporate much of what tlerned in medical school/ college. Older
generations of physicians were being trained topageer records. Even now at present in India
neither undergraduate students nor residents a@reett to use electronic format of records. They
are still using paper records. At the dawn of tesv technology, many of these doctors found
themselves not prepared and perhaps overwhelmeadnBRiSS, younger generations and current
medical students, already likely possess the redquwools to incorporate IT into their practices. It
stands to reason that the acquisition of IT skiflé serve as a catalyst for early EMR technology

adoption and satisfaction (Henning-Thurau, Honeb®iAubert, 2005, p.136 ).

The limited computer knowledge of physicians iscspeted to inhibit EMR implementation,
limited medical knowledge on behalf of IT professts is also speculated to affect EMR
adoption. With the ultimate goal for increased duabf patient care, EMR software designs
should incorporate medical terminology, secure datkgrity issues, mirror practice work flow

and provide the flexibility necessary to thoroughdgpture all relevant patient information

(Frodeson, 2001, p. 126). Common physician complabout EMR’s overly simplified user

interface that limits the input of critical informan. Consequently, physicians may not view

EMR technology as useful or easy to use.

Another barrier is the nature of the medical prei@s itself. A profession geared toward patient
care, it does not generally prepare physicianshiir roles as business owners and entrepreneurs.
As such, their focus is not on operational efficiebut rather on affective tasks such as service to
their patients and fostering respect within theedical community. Physicians tend to remain
dependent on methods they believe will ensure aohsissessment and reassessment of their
medical practices (Fodersen, 2001, p. 127). Pagoerds, for example, provide physicians with a
limitless method of documentation. In addition, EX#hnology typically requires large financial
investments. Physicians, who are not trained tduet@ the return of such an investment, may

shy away from it.
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Another barrier is that the physicians are wortieat adoption of EMR in their clinical practice
will decrease the rapport between the patients.dbotor patient relationship will be lost as they

use much of the time in entering data into computer

Finally, the need to protect the security and myaf patient records has also slowed the
adoption of EMR technology. In fact, Fodersen (908tes maintaining privacy the most
significant and immediate barrier to EMR adoptiofhe Health Insurance Portability and
Accountability Act of 1996 (HIPAA) provides reguians for securing healthcare coverage for
workers in between jobs (COBRA), preventing heathcfraud and abuse, and enforces the
privacy and security of all patient information.ilgee to comply with HIPAA regulation results

in severe civil, criminal, and financial penaltidncompliance, in some cases, may even lead to
imprisonment. With that in mind, while technologwynbetter assimilate, store, and share patient
information; physicians are still not sure how wielwill protect patient information. Recent
headlines of breach of patient-record confidenyialnly serve to fuel physician concerns. Patient
record privacy must then be guaranteed securedpforsicians will feel comfortable using EMR
technology.

Electronic Medical Record:

It is an application environment composed of thieical data repository, clinical decision
support, controlled medical vocabulary, order entopmputerized provider order entry,
pharmacy, and clinical documentation applicatiofkis environment supports the patient’s
electronic medical record across inpatient and aiigpt environments, and is used by healthcare
practitioners to document, monitor, and managetieahre delivery within a care delivery
organization (CDO). The data in the EMR is the legaord of what happened to the patient
during their encounter at the CDO and is ownechieyGDO.

Electronic Health Record

It is a subset of each care delivery organizatideMR, is owned by the patient and has patient
input and access that spans episodes of care antgle CDOs within a community, region, or
state (or in some countries, the entire countrife EHR can be established only if the electronic

medical records of the various CDOs have evolved level that can create and support a robust

exchange of information between stakeholders wightommunity or region.
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Advantages of an Electronic Health Record
Easy access to information.
Comprehensive and standardized documentation.
Improved quality of patient care.
Increased nursing efficiency.
Improved process communication.
Reduced medication errors.
Reduced hospital costs.

Obstacles

Startup cost of implementing such a system is high
The user needs to have some technical knowledgas¢othe system effectively and
efficiently.
Confidentiality and security issues associated tighuse of EHR.

Portability of the equipment is an issue associatiéd the use of EHR.

Lack of standardized terminology, system architecand indexing.
Purpose of CPRS

The purpose of a patient record is “to recall obaons, to inform others, to instruct students, to
gain knowledge, to monitor performance, and toifystterventions” [Reiser, 1991]. The many

uses described in this statement, although divdraee a single end goal— to further the
application of health sciences in ways that impriheewell being of patients. Yet, observational

studies of physicians’ use of the paper-based deftod that the logistical, organizational, and

other practical limitations reduce the effectivenesf traditional records for storing and

organizing an ever increasing number of diversea.dAt computer-based patient record is
designed to overcome many of these limitationsyel as to provide additional benefits that

cannot be attained by a static view of events.
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A computer-based patient-record (CR&p repository of electronically maintained inf@atmon

about an individual's lifetime health status analthecare, stored such that it can serve the
multiple legitimate users of the record. Traditibyathe patient record was a record of care
provided when a patient is ill. Managed care enages healthcare providers to focus on the
continuum of health and health care from wellnesdlness and recovery. Consequently, the
record must integrate elements regarding a pasidmtalth and illness acquired by multiple
providers across diverse settings. In addition,ddi&a should be stored such that different views

of those data can be presented to serve many uses.

A computer-based patient-record systaedas information-management tools to provide dihic

reminders and alerts, linkages with knowledge sssuror health-care decision support, and
analysis of aggregate data for outcomes reseamdhnaoroved management of the healthcare
delivery system. To use a paper-based patient detbe reader must manipulate data either
mentally or on paper to glean important clinicdbnmation. In contrast, a CPR system provides

computer-based tools to help the reader orgamgerpret, and react to data.

Ways in Which a CPRS Differs from a Paper-Based Recd

In contrast to a traditional patient record, whésectionality is tethered by the static nature of
paper— a single copy of the data stored in a sifgimat for data entry and retrieval— a
computer based patient-record is flexible and addet Data may be entered in a format that

Simplifies the input process (which includes elecit interfaces to other computers where

patient data are stored) and displayed in diffefenhats suitable for their interpretation. Data

can be used to guide care for a single patiem aggregate form to help administrators develop
policies for a population. Hence, when considetimg functions of a CPR, we do not confine
discussion to the uses of a single, serial recgrdimprovider—patient encounters. A CPR system

extends the usefulness of patient data by appiyifagmation-management tools to the data.

Inaccessibility is a common drawback of paper records. In largarmegtions, the traditional
record may be unavailable to others for days wthike clinician finishes documentation of an

encounter. For example, paper records are oftenesegred in a medical records department
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until the discharge summary is completed and ewkrgument is signed. During this time,
special permission and extra effort are requiredotate and retrieve the record. Individual
physicians often borrow records for their conveognwith the same effect. With computer-
stored records, all authorized personnel can atsess patient data immediately as the need
arises. Remote access to CPRs also is possiblen Wikedata are stored on a secure network,
authorized clinicians with a need to know can ast¢bem from the office, home, or emergency
room, to make timely informed decisions.

Documentation in a CPR is usually more legible beeadt is recorded as printed text rather than
as hand writing, and is better organized becaugetste is imposed on input. The computer can
even improve completeness and quality by autonibtie@plying validity checks on data as
they are entered. For example, numerical results i checked against reference ranges.
Typographical errors can be detected if a daturs faireference range check. Moreover, an
interactive system can prompt the user for addafiamformation. In this case, the data repository
not only stores data, but also enhances their cetenss.

Data entered into a computer can be reused. Fonggaa physician could reuse her clinic visit
note in the letter to the referring physician amel &admission note. Reusability of data is one way
that a CPRS increases efficiency of the provideoskflow.

Reuse of data also increases the quality of ddta.rore users and uses that depend on a data
element, the more likely that it will be reviewetdabe kept up-to-date.

The degree to which a particular CPR demonstraesetbenefits depends on several factors:

» Comprehensiveness of information Does the CPR contain information about heaith a
well as illness? Does it include information frothcinicians who participated in a patient’s
care? Does it cover all settings in which care delsrered? Does it include the full spectrum
of clinical data, including, clinicians’ notes, [aatory-test results, medication details, and so
on?

Duration of use and retention of data. A record that has accumulated patient data over 5

years will be more valuable than is one that costagcords of only the visits made during 1

month.
Degree of structure of data. Medical data that are stored simply as nareatiext entries

will be more legible and accessible than are sim@latries in a paper medical record. Non
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coded information, however, is not standardized, ianonsistent use of medical terminology
limits the ability to search for data. Use of a troled, predefined vocabulary facilitates
automated aggregation and summarization of datadged by different physicians or by the
same physician at different times. Coded infornratsoalso required for computer-supported
decision making and clinical research.

Ubiquity of access.A system that is accessible from a few sites hallless valuable than

one accessible from any computer by an authorized u

Perception

Most people assume everyone sees the world the wameThis can be expected because people
are not able to compare what they see to what soenelse sees. This assumption is incorrect.
There is evidence that each person's perceptiameofwvorld is different in minor ways. The
concept of perception can be explained by answehirege key questions: 1) what does a different
perception entails mentally, 2) what provokes défe perceptions to occur, and 3) how does this
all fit together on a neurological level. To conee the conclusion, perception must first be

defined on a neurological level to use as backgtooformation.

Perception may not be what he/she thinks it iscé&f#ion is not just a collection of inputs from
our sensory system. Instead, it is the brain'srpné¢ation of stimuli which is based on an
individual's genetics and past experiences. Thidital process of perception can help explain
this definition. According to biologists, the pra@sebegins with stimuli, usually in the form of
photons, vibrations or chemical reactions fromdheside world, being picked up by the sensory
systems. The stimulus is detected by a sensoryondacated on the surface of the body. This

neuron converts the stimuli's light, sound, hett, mto action potentials. The action potential

changes the membrane permeability of the neuroohnddiows it to transform into electric signs.

The signs are conducted to a primary processing arel elaborated on eventually being
converted into corresponding information regardowdor, shape, shade, etc. Next, this new
information is brought to the thalamus (usually)aenéit is linked to older data containing similar
experiences to form a complete message. The messaggied to its specific cortical center to
become perception. Therefore, perception is agtua#ssage constructed using outside inputs,

inner-neuron processes and past, relevant infoomatored in the brain.
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Perception is the process by which we attach thaning to the world around us. Our world
consists of the people, experiences and objectsiriflaence us. Perception is unique to each
person. No two people view the world exactly thmesaNo one can perceive 100% of all things
at all times. The perception process consistsrektstages, which are selection, organization and

interpretation.
* Selection

It is the first stage in perception process. lis 8tage we select the stimuli to which we

attend.
» Organization

It is the second stage in the perception prodesshis stage we mentally arrange the

stimuli, so that we can understand or make sensefdhe stimuli.
* Interpretation

It is the third stage in the perception proces® hterpretations are subjective and based
on our values, needs, beliefs, experiences, expmtia involvement, self concept and other

personal factors.

The perceptual process allows us to experiencevtinkel around us. This overview of perception

and the perceptual process, will give more ideaitbow to detect the stimuli in the environment

to actually take action based on that information.

What Is Perception?

Perception is the sensory experience of the woddral us and involves both the recognition of
environmental stimuli and actions in response &s¢hstimuli. The perceptual process helps to
gain the information about properties and elemeftthe environment that are critical to our
survival. Perception not only creates experiencthefworld around; it allows acting within the

environment.

Perception includes the five senses; touch, sigiste smell and taste. It also includes what is

known as proprioception, a set of senses involtregability to detect changes in body positions
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and movements. It also involves the cognitive pseee required to process information, such as
recognizing the face of a friend or detecting aifamscent.

The perceptual process is a sequence of stepdeigats with the environment and leads the
perception of a stimulus and an action in resptogbe stimulus. This process is continual, but
spends great time thinking about the actual protegsoccurs when he/ she perceive the many

stimuli that surround him/ her at any given moment.

The process of transforming the light that fallstba retinas into an actual visual image happens
unconsciously and automatically. The subtle changpsessure against the skin that allow to feel
object occur without a single thought. The pereepprocess can be explained as follows:
The Steps in the Perceptual Process are
1. The Environmental Stimulus
2. The Attended Stimulus
. The Image on the Retina
. Transduction
Neural Processing
Perception
Recognition

. Action

 The Environmental Stimulus

The world is full of stimuli that can attract thdtemtion through various senses. The
environmental stimulus is everything in the envinemt that has the potential to be perceived.

This might include anything that can be seen, tedchasted, smelled or heard. It might also

involve the sense of proprioception, such as theements of the arms and legs or the change in

position of the body in relation to objects in #e/ironment.
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* The Attended Stimulus

The attended stimulus is the specific object ingheironment on which attention is focused. In
many cases, the focus on stimuli that is famikasuch as the face of a friend in a crowd of
strangers at the local coffee shop.

* The Image on the Retina

Next, the attended stimulus is formed as an imagehe retina. The first part of this process
involves the light actually passing through thenear and pupil and onto the lens of the eye. The
cornea helps focus the light as it enters the agd,the iris of the eye controls the size of the
pupils in order to determine how much light toilet The cornea and lens act together to project
an inverted image on the retina. The image oneéliea is actually upside down from the actual
image in the environment. At this stage of the gptgal process, this is not terribly important.
The image has still not been perceived, and trgsatiinformation will be changed even more

dramatically in the next step of the process.

* Transduction

The image on the retina is then transformed intxctatal signals in a process known as

transduction. This allows the visual messages todrsmitted to the brain to be interpreted. The

retina contains many photoreceptor cells. Theds cehtain proteins known as rods and cones.
Rods are primarily for seeing things in low lighthile cones are associated with detecting color
and shapes at normal light levels. The rods anéscgontain a molecule called retinal, which is
responsible for transducing the light into visuanals that are then transmitted via nerve

impulses.

* Neural Processing

The electrical signals then undergo neural prongssihe path followed by a particular signal
depends on what type of signal it is (i.e. an augisignal or a visual signal). Through the series
of interconnect neurons located throughout the pethctrical signals are propagated from the
receptors cells to the brain.
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» Perception
In this step of the perception process, the stisiolject in the environment is perceived.
* Recognition

Perception doesn't just involve becoming conscioaslare of the stimuli. It is also necessary
that the brain to categorize and interpret whist sensing. The ability to interpret and give
meaning to the object is the next step, known esgmtion.

e Action

The final step of the perceptual process involvemes sort ofctionin response to the

environmental stimulus. This could involve a varieft actions, such as turning your head for a

closer look or turning away to look at somethinggel

|
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2. Literature Review

Veterans Health Information Systems and Technologgrchitecture (VistA).

VistA & CPRS

The Veterans Health Information Systems and TedgyoArchitecture (VistA) is an enterprise-

wide information system built around an electroh&alth record, used throughout the United
States Department of Veterans Affairs (VA) medisgbtem, known as the Veterans Health
Administration (VHA).VistA, is an integrated systewf software applications that directly

supports patient care. By 2008, the VHA was thgdst single medical system in the United
States, providing care to 5 million veterans, eriplg 180,000 medical personnel and operating
163 hospitals, over 800 clinics and 135 nursing égnBy providing electronic health records

capability, VistA is thereby one of the most widelsed EHRs in the world.

Features
The VistA system is public domain software, avdeathirough the Freedom of Information Act

directly from the VA website, or through a growingtwork of distributors. The VistA software

alliance is a non-profit trade organization thathbpromote the widespread adoption of versions

of VistA for a variety of provider environments. s¢A is a collection of about 100 integrated
software modules. Some of the modules includedistAwvhich enables the user with a number
of advantages are

Computerized Patient Record System (CPRS) Module

The most significant is a graphical user interféoe clinicians known as the Computerized

Patient Record System (CPRS), which was releasetlo#v. In addition, VistA includes
computerized order entry, bar code medication ahtn@tion, electronic prescribing and
clinical guidelines. CPRS provides a client—seiaggrface that allows health care providers to
review and update a patient's electronic medicarce This includes the ability to place orders,
including those for medications, special procedukesays, nursing interventions, diets, and
laboratory tests. CPRS provides flexibility in adeivariety of settings so that a consistent,

event-driven, Windows-style interface is presernted broad spectrum of health care workers.
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CPRS provides electronic data entry, editing, aledteonic signatures for provider-patient
encounters as well as provider orders. Its comghdased provider order entry (CPOE)
capability is an important enabler in the migratimom paper-based charting to electronic
medical records (EMRS).

Laboratory Module

Laboratory module enables the user with Orderingesfs and procedures on both patient and
non-patient specimens, Collection and Accessionirgpecimens into the Laboratory database,
Processing and analysis in appropriate departmemtook areas, review and verification of
results, Reporting of results and/or diagnoseschimical health care treatment, Analysis and
reporting of quality control data used in genegtiesults and Providing management statistical

data as well as requirements for accreditatiorelgulating bodies and agencies

Radiology Module

Radiology / Nuclear Medicine package is a compneive software package, designed to assist
with the functions related to processing patiewtsifnaging examinations. The Radiology /
Nuclear Medicine package automates the entire rafigiagnostic functions performed in
imaging departments, including request entries Ibyical staff, registration of patients for

exams, processing of exams, recording of repostsies verification of reports on-line,

displaying/printing results for clinical staff, amhatic tracking of requests/exams/reports, and

generation of management statistics/reports, beturring and ad hoc. The Radiology /
Nuclear Medicine package automates many tediouss tpeeviously performed manually,

providing faster, more efficient and accurate datay and more timely results reporting. One
of the important features provided by VistA is

VistA Imaging

The Veterans Administration has also developedA/ishaging, a coordinated system for
communicating with PACS (radiology imaging) systeaml for integrating others types of
image-based information, such as, pathology slidaed, scanned documents, into the VistA
electronic medical records system. This type oégdration of information into a medical

record is critical to efficient utilization.
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Surgery Module

The Surgery package is designed to be used by @wsg&urgical Residents, Anesthetists,
Operating Room Nurses and other surgical staff. $heery package is part of the patient
information system that stores data on the DepartrokVeterans Affairs (VA) patients who
have, or are about to undergo, surgical procedUis. package integrates booking, clinical,
and patient data to provide a variety of adminiatesand clinical reports.

Pharmacy Module

The Pharmacy package provides a method of managedisgpensing, and administration of
inpatient drugs within the hospital. Hospital Meations combines clinical and patient
information that allows each medical center to eotéers for patients, dispense medications
by means of Pick Lists, print labels, create MetilbcaAdministration Records (MARS), and
create Management Reports. Hospital Medicatiorssiateracts with the Computerized Patient
Record System (CPRS) and the Bar Code Medicatiomididtration (BCMA) packages to

provide more comprehensive patient care.

VistA was developed using the M or MUMPS languagtdtase. The VA currently runs a

majority of VistA systems on the proprietary Inigstem's Cache version of MUMPS, but an
open source MUMPS (Massachusetts General HosptiblyUMulti-Programming System)

database engine, called GT.M for Linux and Unix paters has also been developed. GT.M
is an implementation of the Standard M programnsygiem (M = MUMPS = Massachusetts
General Hospital Utility Multi-Programming Systerw)stA is written in Standard M. GT.M is

an implementation of M from Fidelity Information iS&es. In addition, the free and open
source nature of GT.M allows redundant and costetiffe failsafe database implementations,

increasing reliability for complex installations distA.

|
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Factors
Usefulness

An EHR system must provide clear benefits to thelios staff (Anderson, 1997;Ash et al.,
2000). Most of the systems often fail because thgyport the values of management, and they
don’t heed the values of staff and users (Lorehal.e 1997). In a survey which was conducted
by the American Medical Association in 2001, onl§?4d of physicians responded that EHRs
would make it easier to practice medicine or to agenthe medical practice (Pearsaul, 2002).
Successful EHR implementations have been associai#td a focus on improving clinical
processes and solving clinical problems with infation technology (Doolan et al., 2003).
Addressing physicians’ immediate needs rather th@aphasizing future predicted benefits of
system use is critical in achieving EHR acceptaf@athrie, 2001). Ongoing evaluation and
modification based on medical staff feedback is keycontinued use of the EHR (Doolan et al.,
2003).

Ease of Use

While some studies found ease-of-use as an impoféator influencing technology adoption
among physicians, others did not. Morton & Wiedekb€2010) and several other studies
reported usefulness to be more important than ekese (Chau & Hu, 2002; Chismar & Wiley-
Patton, 2003; Keil, Beranek, & Konsynski, 1995)sérvey conducted by explored the reasons
why an EHR system was underutilized by a grouprmhary care physicians. Thirty-five percent
of physicians reported specific issues relatedH& Eisability(Linder and colleagues (2006)). The

most common problems mentioned were issues witeeacmavigation, failure to access

secondary functions, and concerns with loss of.datan American study, EHR system-specific

issues were explored by Felt-Lisk and 30 colleague

Attitude

Physicians’ perception of, and attitudes toward& mechnologies is a crucial element in the
implementation of new technology projects in thereat healthcare system (Dansky,Gamm,
Vasey, & Barsukiewicz, 1999; Ernstmann, et al., ®0®hysicians’ perception of, and attitudes

towards new technologies is a crucial element enithplementation of new technology projects

To Study the change in Physician’s perception aboElectronic Health records on its usage over a pesd of time Page 44




in the current healthcare system (Dansky,Gamm, Was&arsukiewicz, 1999; Ernstmann, et al.,
2009). Other studies have reported findings regardnajor predictors of attitudes towards
adoption of technology. Some studies have foundigtans with prior knowledge of computers
and informatics concepts have more favorable degutowards computers in healthcare (Cork,
Detmer, & Friedman, 1998; Detmer & Friedman, 1964#rdana, et al., 2005). Other variables
found to be positively correlated with attitude lime systems training, clinical specialization,
and job satisfaction (Cork, et al., 1998; DetmeFgedman, 1994; Gordana, et al., 2005). Two
separate studies by Gardner & Lundsgaarde (198d)Bsown and Coney (1994) measured the
attitude of physicians towards accepting clinicdbrmation systems and other medical computer
applications, and reported that age, gender, dpgcaand general computer experience did not
correlate with attitude (Brown & Coney, 1994; Gad& Lundsgaarde, 1994).Physicians are
accepting of information systems that improve j@fgrmance or patient care processes, but
resist those that have a negative impact on theon@amy (Anderson & Aydin, 1994; Teach &

Shortliffe, 1981). Brown and Coney (1994) evaluateldysician attitudes toward clinical

information systems and found computer skills arngeeience to be predictors of computer

acceptance. Age, gender and attitudes toward pagsidata entry were found to be non
significant.

Theoretical Framework

Introduction

Technology implementation has touched every sektealthcare sector is also no exception.
Healthcare sector is infusing technology by intidg the concept of EHR to provide
medical records in electronic form. The whole ideao make the processes more tuned
without compromising the quality of patient careut Bhe fact is that healthcare professionals
are not ready to accept & use the new system. Téereseveral factors associated with it.
Some studies have been conducted Pre-implemeni&ti®ast- implementation of HER. In
these studies to show the acceptance & rejectiokldR with the factors associated with it,
some models have been created. The following dtadyalso made an attempt to identify the
factors influencing the attitudes towards the atarege of EHR. Also an attempt has been
made to represent the factors in the form of a mdéw this the framework of Universally
accepted model TAM was used.
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TAM has proven one the most widely used behavioradlels in the information technology

(IT) field and consistently

demonstrates validitgliability, robustness and simplicity.

Additional studies concluded that TAM proved supetio other models when examining

physician acceptance of information technologyprtived parsimonious yet incorporated a

robust register of psychometric measufe$. TAM was proposed by Fred Davis in 1985 at

the MIT Sloan School of Managemehf! He proposed a conceptual model for technology

acceptance in which he proposed that actual syssenis predicted by user motivation which
in turn is influenced by system features & cap#bsi

System features
&
Capabilities

.| User’s Motivation
3
touse the svstem

Acmal System Use

Figure 3.Conceptual Model for TAM

Davis used “Theory of Reasoned Action” made byls&n and Ajzen in 1975 and other

related research studies and

refined his conceptodél to propose TAM.

Origin & Evolution of TAM

Theory of Reasoned Action

Beliefs About
the Behavior |
Evaluation of ‘{

the Behavior

Opinmons of

Referent Others r

Motivation fo
Comply

Amimde Toward

I
Subjective Nonn |

the Behavior

Intention i Bahavior

Fig

ure 4. Model : Theory of Reasoned Action
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According to this model a person’s actual behawould be determined by his or her

Intention!®® They referred to intention that a person has pwoan actual behavior as the

behavioral intention of that person and they define as one’s intention to perform a
behavior. They further proposed that Behavioratrtibn could be determined by considering
both the attitude that a person has towards theahttehavior and the subjective norm
associated with that particular behavior. Theyrgsdi both attitude towards the behavior and
the subjective norm for a particular behavior:

Attitude towards a given behavior is defined agespn’s positive or negative feelings about
performing actual behavior

Subjective norm is defined as the person’s peroegtiat most people who are important to
him or her think he or she should or should nofqen the behavior.

Attitude towards behavior is further influenced bgliefs about the behavior & also
evaluation of behavior. Whereas, subjective normmfisienced by opinion of referent others
& motivation to comply. The Theory of Reasonedtiéwe thus, provided a model that could

explain and predict the actual behavior of an irtigl.

Development of TAM

Ten years later Davis used this theory and modifiéal make technology Acceptance Model,
so that it can be used in the context of user danep of information system. Davis made
two changes to Theory of Reasoned Action modest k&, he didn't take subjective norm
into account in predicting the actual behavior opeson as Fishbein & Ajzen were
themselves acknowledged that as the least unddragmect of TRA. So, he considered only
attitude of a person towards given behavior. Sedenthstead of taking several individual
salient beliefs to determine attitude towards segibehavior. He referred to several other
related studies & considered only perceived eases®f& perceived usefulness to predict the
attitude of a user towards the usage of the system.

After referring to many such related studies it wascluded that people tend to use or not use
a system to the extent that they believe it wilphthem to perform their job better and also
that the beliefs of the efforts required to useyatesm can directly affect system usage

behavior. Davis defined perceived ease of useefcgived usefulness as follows:
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Perceived Ease of Use: The degree to which anishaiV believes that using particular
system would be free of physical & mental effort

Perceived Usefulness: The degree to which an iddalibelieves that using a particular
system would enhance his or her job performance.

For proving the association of perceived ease ef&ussefulness with the attitude of the user
towards the system, he decided to measure botheaf t He developed measurement scales
for them and proceeded with his experiments. Byyairay the results of the experiments he
found that there is a positive correlation betwées scales & self-predicted future usage.
Moreover , Davis (1985) used regression analysgetermine the relationships which existed
in the TAM model. He suggested that in contrastvtat he initially predicted, perceived
usefulness & perceived ease of use have a dirhgente on attitude towards using which is
influenced by system features. Perceived ease einikiences perceived usefulness which
directly influences actual system use . Also, systirectly influences attitude towards using
the system.

This is depicted in the model below:

Perceived
Usefulness

Amitude towards Acmal System
Svstem /| >
: Using Use

Perceived Easeof
Use

Figure 5. New Relationship formulation in TAM

Evolution of Final Version of TAM

On further development in TAM , behavioral intemtias a new variable was introduced into

it that would be directly influenced by perceivesefulness of the systef? According to
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Davis, there would be cases when an individual mighm a strong behavioral intention to
use the system without forming any attitude. Thasila give rise to a modified form of TAM

which is shown below:

Behav ol Actual
Toward Intention (o S Systermn

Using (A} Lise [B1) Lism
|
Porccived /

Ease of Use
{E}

Peroeived
Usedulness
[
Estemal ! Artitude .
Wimiables —

Figure 6. First Modified version of TAM

Davis , bagozzi and warshaw used the above modketamnducted a longitudinal study with
107 users to measure their intention to use theesyafter one hour of the introduction of
system and then again 14 weeks later. In both #sesc, the results indicated a strong
relationship between reported intention & self -empd system usage with perceived

usefulness responsible for the greatest influenctehe intention of the people. However,

perceived ease of use was found to have smallfsigni relationship which subsided over

time. But the main finding was that both perceieade of use & perceived usefulness have a
direct influence on the behavioral Intention.. Télisninated the need for attitude construct in
the model. The resultant final version of TAM modsi eliminating attitude construct &

introducing behavioral intention is shown below:

Percebved

P‘-’/ Usefulness

External \t‘ Behavioral ‘ ctunl
P S System
Varinbles Intention :

/ poin

Perceived
Erse of Use

Figure 7. Final version of TAM
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Thus, by eliminating attitude construct & introdugi Behavioral Intention construct, the
results which were obtained for the direct infloemf perceived usefulness on actual system
used in Table 3 could be explained very well. Bilger addition to TAM model was that
there was consideration of some other factors daa® external variables that might

influence the beliefs of a person towards a systEmiernal variables included system

characteristics, user training, nature of impleragon process[.51] This is how TAM was

made which has now become a Universally acceptedelmim predict the acceptance &
rejection of the information system.

3. Problem Statement

Traditional usage of paper and files to carry lealte business has shown some disadvantages.
Paper records and files may get damaged, lost endoastrained from being shared with their
colleagues unless they are copied, headied, mailed, or faxed to them (Goldsmith,
Bluementhal, & Rishel, 2003). These constraintsepassignificant barrier for physicians in
providing timely needed services for their patienthe best way to avoid the constraints &
provide better information management in hospitalso produce electronic medical records
which if once formed can be maintained for the whiile. This is done in hospitals by the
implementation of EHR. It is very beneficial fortjgats, professionals, organizations & general
public as well. EHR enables the patient to shasehiealth related information with other
healthcare professionals & provides the patienhdwe access to its own data to take health
related decisions. Moreover, it promises to imprbealthcare quality, efficiency & safety. But
these improvements are highly dependent on theptanoee of EHR. There are several factors
responsible for the acceptance of EHR.

But the clinical staff's are reluctant to accept gystem due to their pre disposition to the old
system of using paper records. The top managenighediospital should know their concerns
and also their perceptions about new system. Tapagement can make them accept the system
by solving their concerns about the new system. @eta adoption of any IT system requires full

support from their staff's. The management shoatiklinto the factors which can increase the
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acceptance rate and motivate their staffs to attephew system. Once the users start using the
system, over a period users may have changes inpeeption about the system. Using the
system over a period of time may decrease theofatductance. But very few attempts have been
done to know about the perceptions and also thegehan perceptions over a period of time and
concerns of the users about the system. Also vamystudies have been conducted till now to
study the change pattern among physicians.

4. Rationale of the Study

After implementation of EHR in the hospital, thei@al thing is to know the extent of its clinical
adoption. This is an essential requirement forttgemanagement of the hospital. Knowing the
extent of adoption can help them to determine thecesss of clinical transformation in the
hospital. As discussed above, the acceptance of Béffends upon different factors. Several
studies have been conducted during the pre-impla&tien phase of EHR to determine the
physician’s perception about EHR. This perceptiotuirn influences attitude and acceptance of
the system. There is a need to determine the fathat affect the attitude and what actually
influence the clinical staff towards the usage éfREand also to analyse whether there is any
changes in the perception, attitude and acceptaftee using the application over a period of
time. This study has been conducted pre implementaB months after implementation and 6
months after implementation of EHR. Moreover, tbtsdy will provide a clear idea about
whether attitude and acceptance depends on peroepine acceptance of EHR will directly or
indirectly decide the success of implementatiomfdidn.
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5. Objectives

General objective

To Study the change in Physician’s perception a&tectronic Health records on its usage

over a period of time

Specific Objectives

To compare the physician’s perception on ease®btbsut EHR Pre Go Live and Post
Go Live.

To compare the physician’s perception on usefulabssit EHR Pre Go Live and Post Go
Live.

To compare the physician’s perception about workldiane Pre Go Live and Post Go
Live.

To compare the physician’s attitude on EHR and ptecee of EHR Pre Go Live and Post
Go Live.

To study the influence of perception on usefulressut EHR on attitude of the user.

To study the influence of perception on ease ofaigeHR on attitude of the user.

|
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6. Research Methodology

Study Design

This study was conducted in ABC Multispecialty hitelpowned by ABC Business Group at
XYZ location. This hospital was a 400 bedded hagpitith 500 physicians which provides state
of art of medical care and services. The group kess to implement open source EHR in their
chain of hospitals. The study was designed as tiodigial study and was carried out over a period
of nine months. The survey for the study was cotetlithree times. Same samples were used for
all the three studies. The study was conducted|bsws

Wave 1 — June 2011 Before Go Live of EHR (afteesicited training sessions)
Wave 2 — November 2011 3 months after Go Live

Wave 3 — February 2012 6 months after Go Live

Go Live — Last Week of July 2011

The purpose of this study is to analyze whethereth® any changes in physician’s perception
about EHR on usage over a period of time. Percesian turn very important as that decides the
attitude and acceptance of EHR by physicians. Tdraeer stone of the study lies in the TAM
model developed by Davis (1989). This study alststevhether workload/time is a factor which
decides attitude and acceptance of EHR. Sevet#tgial approaches have been applied to study
and identify the relationship among the technologgceptance, various demographic
characteristics, dependent & independent varialdles. study depends mainly on the primary
data collected through a well-framed and structugedstionnaire to elicit the well-considered
opinions of the respondents.
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Variables

The following are the various variables used in ghedy. This includes both dependent and
independent variables. The dependent and independenbles are not fixed. This is decided

depending upon the relationship or research questibe analyzed. The variables are as follows:

1. Perception about usefulness
2. Perception about ease of use
3. Workload/ Time
4. Attitude
5. Acceptance
6. Demographic Characteristics

a. Age group

. Gender

b
c. Highest Qualification
d

. Prior experience on EHR
Sampling Method

A sampling method is a definite plan for obtainangample from a given population. Here in this
research samples were selected by simple randonplisgmmethod. In a simple random

sample ('SRS’) of a given size, all such subseteeoframe are given an equal probability. Each
element of the frame thus has an equal probatwfitgelection: the frame is not subdivided or
partitioned. This method also helps in making gelmeations from the results back to the

population.

Simple random sampling is always an EPS desigra{grrobability of selection), but not all EPS
designs are simple random sampling. Random samiglitbe purest form of probability

sampling. Each member of the population has anlempu known chance of being selected.
When there are very large populations, it is oftéficult or impossible to identify every member

of the population, so the pool of available sulgdmcomes biased.
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Study setting

The study was focused around an ABC Super Spechagpital in which EHR has been

implemented few months back. It is a 400 beddegiteds& consists of 15-20 departments. It
comprises of approximately 500 physicians, 120Gesir50 pharmacists including IP & OP and
other administrative staff as well.

Nature of Respondents

The sample consists of the respondents who arerdfalar staff from various different
departments of the same hospital described abbdeetn’t include any of the visiting staff. The
respondents in the study are physicians which deldunior Residents, Senior Residents,
Consultants, and Senior Consultants. The Physieidnaswere included in the training schedules
were selected for the study. The survey was coeduafter the first scheduled training session

before the implementation completed.

Sample size

A minimum sample size of 100 is needed for any kihdjuantitative research study to get a

significant result according to Kent (1999). Herecesample size of 100 was targeted. In this
study, the relevant data was collected using s&lfninistered questionnaires. These responses
were collected from the respondents through dirgetview from Doctor’s duty room. Out of the
100 respondents of Wave 1, many left the orgamimatir were transferred to other locations.

Finally 60 respondents were considered for analybis gave responses for all the three studies.

So the final size used for analysis is sixty.
Data Collection Techniques

Primary data collection method used for data ctidecof this study. Primary data are those

which are collected freshly and for the first tisned also original in character. Usually there are
several methods of collecting primary data in sysvand researches. Here in this study primary
data were collected with the help of questionnainéch consisted of closed ended questions. The

responses for these questions were on Likert scale.
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Likert scales are developed by utilizing the itenalgisis approach where in a particular item is
evaluated on the basis of how well it discrimindbesween those persons whose total score is
high and those whose score is low. This scale wad as it is easy to construct and is considered
more reliable. All respondents answer each statemeluded in the instrument. This scale takes
much less time to construct and is frequently usedsearch. This can as well correlate scores on
the scale to other measures without any concerth®absolute value of what is favorable and

what is unfavorable.

The questionnaire consists of only closed endedtoures. 5 Point Likert scale used to rate all the

guestions i.e.

Strongly Disagree
Disagree

Neutral

Agree

Strongly Agree

Each point on the scale carries a score. Stronglgddee was given least score (1), Disagree (2),
Neutral (3), Agree (4), Strongly Agree (5).

The questionnaire consisted of questions on vanausbles explained earlier in methodology.

The questionnaire was taken directly to the phgsgiin the hospital and given to the physicians

in the duty doctor’s room. The responses weredfilg the physicians themselves.

Quantitative Analysis Techniques

This describes the statistical methods used fdiyaing the data. Data were entered from the

guestionnaire into the SPSS data file for staatamnalysis.
Factor Analysis

There are two types of Factor analysis i.e. Exptoyafactor analysis & Confirmatory factor

analysis.
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EFA could be described as orderly simplificatioriraérrelated measures. EFA, traditionally, has
been used to explore the possible underlying fastarcture of a set of observed variables
without imposing a preconceived structure on theeame (Child, 1990). By performing EFA,
the underlying factor structure is identified.

CFA is a statistical technique used to verify thetdr structure of a set of observed variables.
CFA allows the researcher to test the hypothesist ahrelationship between observed variables

and their underlying latent constructs exists. Thsearcher uses knowledge of the theory,

empirical research, or both, postulates the relatipp pattern a priori and then tests the

hypothesis statistically.

Factor Analysis and Principal Components Analysistath used to reduce a large set of items to
a smaller number of dimensions and components. eTtehniques are commonly used when
developing a questionnaire to see the relationbeigveen the items in the questionnaire and
underlying dimensions. It is also used in generaktuce a larger set of variables to a smaller set
of variables that explain the important dimensiafsvariability. Specifically, Factor analysis
aims to find underlying latent factors. Principahgonent factor analysis with varimax rotation
was used to assess the construct validity of thieument. Construct validity of the instrument is
established when the convergent and discrimindidityaof the constructs used in the instrument
are found satisfactory. Thus, principal componeat&lysis aims to summarize observed

variability by a smaller number of components.
Purpose of factor analysis

» Latent factors (Factor Analysis)-Uncover latentdes underlying a set of variables
» Variable reduction (Principal Component Analysis@dRce a set of variables to a smaller

number, while still accounting for “most” of thenance.
Reliability
The reliability of all the variables were assessgdhe chronbach’s alpha reliability coefficient.

Cronbach's Alpha testing reviews the reliabilitysohles used in a study. Ideally, the Cronbach's

Alpha coefficient of a scale should be above .7
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A commonly accepted rule of thumb for describinginal consistency using Cronbach's alpha is

as follows

Table 1. Cronbach's alpha ¢) Value Classifications

Cronbach's alphe | Internal consistency
a>.9 Excellent
9>a>.8 Good
8>a>.7 Acceptable
g >0>.6 Questionable
6>a>.5 Poor

5> Unacceptable
Cl s 95% was calculated using the method suggestedDawn lacobucci & Adam

Duhachek(2003).
Correlation of combined factors

Correlation analysis is used to measure and desthiélinear relationship between two variables.

SPSS was used to calculate Pearson correlatiofiaieefs between factors obtained after factor

analysis. Correlations are classified accordingpéostrength of their r values.

When “r” value is higher than 0.300 is considerechave a moderate Positive Association. the
value higher than 0.700 is considered to have g#igng positive correlation.Following table

shows the Correlation value classifications:

Table 2. correlation (r) Value classifications

“r’ Value Association
+ .70 or Highe A Very Strong Positive Associati
+.50 to +.6! A SubstantiaPositive Associatic
+.30 to +.4! A Moderate Positive Associati
+.10 to +.2! A Low Positive Associatic
+.01 to +.0! A Negligible Positive Associatic
.0C ~ No Association
-.01 to-.0¢ A Negligible Negative Associatit
-.10 to-.2¢ A Low Negative Associatic
-.30 to-.4¢ A Moderate Negative Associati
-.50 to-.6¢ A Substantial Negative Associat
-.70 or Lowe A Very Strong Negative Associati
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Correlation analyses were conducted on all theofaaibtained and with overall acceptance
variable.

ANOVA
An ANOVA is an analysis of the variation presentam experiment. It is a test of the hypothesis

that the variation in an experiment is no gredtantthat due to normal variation of individuals'

characteristics and error in their measurementhikrthe variation will come from a number of

sources depending upon the layout of the experimiédrg concept behind experimental design

and the formulation of an ANOVA model is to idegtthe sources of variation and construct the
proper tests to compare them.

We are using here one way ANOVA. In this we focustloe significance value. If the value of
significance is <0.5, then the null hypothesisjected & vice versa.
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7. Result and Analysis

In Research after data collection, it has to becggsed and analysed in accordance with the
outline laid at the time of developing researchnplall the data collected were transferred to
SPSS version 16.0 for analysis. On analysis folhgwWindings were found.

Demographic Characteristics

The independent variables were selected on groohdbeoretical and prior research. These
variables included age group, gender, highest figagtion, prior ehr usage experience. While age
groups, experience can be specified in a numbesags, the categories utilized in this work were
limited by inconsistencies in the coding of thegoral data sets. The categories utilized in this

work allow uniform classification across studiebeTvariables are coded as follows:

1) Age : 21 to 30 Years of Age
31 to 40 Years of Age
41 to 50 Years of Age
Above 50 Years

2) Gender : Male and Female

3) Highest Qualification . Graduation
Post Graduate Diploma
Post Graduation
Doctorate

4) Prior EHR usage experience - Yes, No

Descriptive statistics included percentage rateschiegorical variables, means and standard
deviations. Descriptive statistics allow researshier present the data acquired in a structured,
accurate and summarized manner (Huysamen, 199@).d€hcriptive statistics utilized in the

current research to analyze the demographic dataded frequencies, percentages, means and
standard deviations. Demographic results of thpamdents have been computed and presented

in the following table.
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Characteristics of respondents

Responses were collected from 60 physicians in ARGpital who were supposed to attend the

training session as per the schedule.

* Age Group

The respondents were asked to enter their age giaged on the data entered the age was
grouped into 4 categories. There were no physioigm belonged to thé"4ategory which was

age group above 50 years of age.

Table 3 Frequency of Respondents - Age Group

Age Group Frequency
21 - 30 Years of Age 26
31 - 40 Years of Age 30
41 - 50 Years of Age 4
Total 60

Age Group

Frequency

21 - 30 Years of Age 31 - 40 Years of Age 41 - 50 Years of Age
Age Group

Figure 8 Graph Showing Frequency of Respondentge-@roup
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 Gender

The respondents were asked to enter their gendes. Survey had 44 male and 16 female

respondents.

Table 4 Frequency of Respondents - Gender

Gender Frequency
Male 44
Female 16
Total 60

Gender

.
&
1

w
a
1

Frequency

Male Female
Gender

Figure 9 Graph Showing Frequency of Respondenend&r

» Highest Qualification

The distribution of the respondents based on higlealification indicated the less availability of

the physicians with Doctorate in the survey. A8 tiesponses

Table 5. Frequency of Respondents - Highest Qcaifibn

Frequency
Graduation 22
Post Graduation Diploma 11
Post Graduation 27
Total 60

|
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Highest Qualification

Frequency
"

Figure 10 Graph Showing Frequency of Respondddighest Qualification

* Prior EHR Usage Experience

Table 6. Frequency of Respondents - Prior expegiehcasing EHR

Frequency
7
53
60

Prior Experience on EHR

Frequency

Yes No

Prior Experience on EHR

Figure 11 Graph Showing Frequency of Responddpt®r experience of using EHR

The above table shows that only 7 physicians 080gshysicians had prior experience of using
EHR. In India most of the hospitals have recentdyted implementing EHR in their facilities. In
medical colleges graduates are following the trawl#l pattern of entering case histories in paper

format.
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Cross Tabulations

Cross tabulations were made between age groupighest qualification and also gender and
highest qualification

Table 7. Crosstabulation Age Group and Highestli@ation

Age Group * Highest Qualification Cross tabulation

Highest Qualification

Post Graduatio
Graduation Diploma Post Graduatio

Age Group 21 - 30 Years of Age 2
31 - 40 Years of Age 22

41 - 50 Years of Age 3

Bar Chart

Highest Qualification

M Graduation
MErost Graduation Diploma
[CJPost Graduation

21 - 30 Years of Age 31 - 40 vears of Age 41 - 50 vears of Age
Age Group

Figure 12 Bar Diagram showing Crosstabulation Sgeup and Highest Qualification
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Table 8. Crosstabulation Gender and Highest Quatifin
Gender * Highest Qualification Cross tabulation

Count

ighest Qualification

PostGraduatiorf  Post
Graduatior]  Diploma Graduatior

Gender Male 11 25

Female 11 3 2
Total 22 27|

Bar Chart

Highest Qualification

W Gradustion
B rost Graduation Diploma
[JPost Graduation

Female

Gender

Figure 13 Bar Diagram showing Crosstabulation @eathd Highest Qualification
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Objective
To compare the physician’s perception on ease®btbsut EHR Pre Go Live and Post
Go Live.

To compare the physician’s perception on usefulabssit EHR Pre Go Live and Post Go
Live.

To compare the physician’s perception about workldiane Pre Go Live and Post Go
Live.

To compare the physician’s attitude on EHR and gtecee of EHR Pre Go Live and Post
Go Live.

Mean Scores Comparison

Table 9. Mean Score Comparison Table Pre Go LideRost Go Live

Mean Response

Wave 2 Wave 3
Computers are necessary for delivering qualitythesie 3.52 4.1

CPRS wil reduce the patient record retrieval time . 3.12 4.22
New system will decrease gap betwen different staliders 2.45 3.48
New System wil increase coordination betweenreifiestake holders 2.45 3.55
CPRS wil optimize patient safety 2.15

Questions

3.43

3.08
CPRS wil increase consultation timings 4.77 2.92

CPRS will increase workload 4.77

CPRS wil decrease the number of patients consulted 412 2.97
CPRS is Userfriendly 1.3 3

CPRS wil reduce medication errors 21 3.37
CPRS is Useful 21 3.43
| am satisfied with CPRS 2.15 3.15
| wil encourage my colleagues for using CPRS 2.08 3.17

CPRS wil support physicians and nurses in prayidificient care 2.3 3.6
Overall my attitude about CPRS is positive 2 3.13
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Al  Computers are necessary for delivering quality hedhcare

Al. Computersare necessary for delivering quality
healthcare

Computers ar
necessary fo
delivering quality
healthcar

Wave |

Wave 2

Mean Responses

Wave 3

Mean Responses

Figure 14Mean Score Graj- Computers araecessary for delivering quality healthc

A2 CPRS will reduce the patient record retrieval time

A2. CPRSwill reduce the patient record
retrieval time

»
n

CPRS will reduct
the patient recor
retrieval time

Wave |

Wave 2

Mean Responses
= N w
N U w N

Wave 3

o
n

o

Mean Responses Wavel Wave2 Wave3

Figure 15Mean Score Graj- CPRS will reduce the patient record retrieval
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A3 New system will decrease gap between different stakolders

A3. Newsystem will decrease gabetween
different stake holders

New system will
decrease gap
betwen different
stake holders

Mean Responses Wave 1 Wave 2 Wave 3

Figure 16Mean Score Graj- New system will decrease gap betwen different shekeer:

A4 New System will increase coordination between diffent stakeholders

A4 New System will increage coordination between
different stake holders

YT
Aave s
ave | New Syatem will increase
coordination between
different stake holders

Vave 2

Vave 3

Mean Respongses Wave 2

Figure 17Mean Score Graj- New System will increase coordination between dififé stake hiders
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CPRS will optimize patient safet

Wave |

Wave 2

Wave 3

Mean Responses

A5. CPRS will optimize patient safety

N\ /

A4
A4

= CPRS will optimize
patient safet

Wave 1 Wave 2 Wave 3

Figure 18Mean Score Graj- CPRS will optimize patient safe

A6 CPRS will increase workloac

Wave |

Wave 2

Wave 3

Mean Responscs

Mean Responses

A6, CPRS will increase workload

N

™~

= CPRS will increase
worldoad

Figure 19Mean Score Graj]- CPRS will increase workloi
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A7 CPRS will increase consultation timing

AT CPRS will increase consultation timings

N

)

=={(PRS will increase
Wave | 387 consultation timings

Wave 2 477

Wave 3 202

Mean Responses Wave 2

Figure 20Mean Score Graj- CPRS will increase consultation timit

A8 CPRS will decrease the number of patients consult

AS. CPRS will decrease the number of patients consulted

/A\
~

1.

Wave 1

=PRSS will decrease the
number of p atients

. consulted

Wave 2 412 .

Wave 3

Meai Responses

Figure 21Mean Score Graj- CPRS will decrease the number of patients cons
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A9 CPRS is User friendly

AY. CPRSis User friendly

N /
Wave | i . \ /

m— CPRS iz Userfiiendly
Wave 2 : v

Wave 3

Mean Responses

Figure 2: Mean Score Graph- CPRS is Userfriendly

CPRS will reduce medication error:

AL CPRS will reduce medication er1o1s

S\

= CPRS will 1educe
Wave 1 3.65

medication errors
Wave 2

Wave 3

Mean Responses

Figure 23Mean Score Graj- CPRS will reduce medication err
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All CPRS id useful

All. CFPRSis Useful

N~
~

. m— CPE.S 1z Usetul
Wave 1

Wave 2

Wave 3

Mean Responses

Figure 2: Mean Score Graph- CPRS is Useful

AAl | am satisfied with CPRS

AALT am satisfied with CPRS

AN p

NS
N

E

Wave ]l

Wave 2

==Tam satisfed with CPES

U RR R R
[y
fad

fhi|fth|t

—_ —

Wave 3

Mean Responses Wave Waves

Figure 25Mean Score Graph-am satisfied with CPF
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AA2 Will encourage my colleagues for using CPFR

| will encourage my colleagues for usini
CPRS

N\ P I will

Wave 1 . \/ encourage

Wave 2 2. my

. ) colleagues
Wave 3 3.1 for using
CPRS

Mean Responses Wavel Wave2 Wave3

Figure 26 Mean Score Graj- | will encourage my colleagues for using CF

CPRS will support physicians and nurses in providig efficient care

CPRS will support physicians and
nurses in providing efficient care

4

Wave | A3 > ~ e
- ~._ -

Tagra 7} . . .
\X ave 2 . ~ —— C'PRS will support
- - 2 phygicians and nurses
\Xav o 3 i 15 inproviding efficient
s care

0.5
Mean Responses  °

Wave2

Figure 27Mean Score Graj- CPRS will support physicians and nurses in progdifficient car
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AOA1l Overall my attitude about CPRS is positiv

Overall my attitude about CPRS is
positive

[

Wave 1 ~

T~
\/

%

Wave 2

—dverall iy attitude
about CFPRS 18 positive

Wave 3

=l =
Qe oMW

Mean Responses

Wlawe 2

Figure 28Mean Score Graj- Overall my attitude about CPRS is posi
Factor Analysis, KMO & Bartlett’s test and Reliability test.

As the factors were already identified from litewrat reviews and questions framed accordin
those identified factors. Factor analysis were cotell on those sets of questions to confirm

that were theomponents of a single factor. Confirmatory faetoalysis (CFA) was conducted

verify the factor structure of a set of observedaldes. CFA allowed confirming that there i

relationship between observed variables and thaidledying latent consucts exists. Principal
Components Analysis was conducted to reduce af setriables to a single factor2 CFA were
conducted to confirm the sub factors identifiedte study. In this a Total variance table
obtained. There are two columns in Totariance explained table, namely (1) Initial Ei
values, (2) Extraction Sums of Squared loading= Initial Eigen value column shows the
Eigen values of all components, the percentageanénce, and the cumulative percentage o
variance explainedThen SPSS extracts one factor as shown in sexalnchn Extraction Sums
of Squared loadingsT'he rest of the components’ values not meaneftraction were discarde
by SPSS in this column. Then a component Matrixasle. There after KMO & Bartletttest is
done. This is done to test the validity of the ssalsed. Finally Cronbach’s Alpha Reliabil
Test is done to check the reliability of the scalssed Each analysis conducted on various-
factors considered undénre major factors. These aysesfor the various factorare mentioned
below:
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Factor Analysis & Reliability test

Perception about usefulness Principal Component Analysis extraction methaasweonducted

on Questions A2, A3, A4, A5 and A10. On analysisas observed that variance value lies above
the accepted value that suggests that the Factalygia is accepted. The following component
matrix shows that all the five statements can lkertaas a single factor. Variance observed on
analysis was 68.339% and all the five variablegrdmuted to a single factor named as Perception

about Usefulness.

Variance

Table10.Total Variance - Perception Usefulness Wave

Total Variance Explained (Perception Usefulness)

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative %| Total % of Variancg Cumulative %

3.417 68.33¢ 68.339 3.417 68.339 68.334
.614 12.284 80.626
.505 10.104 90.734
.303 6.064 96.79¢
160 3.204 100.00(

Extraction Method: Principal Component Analys

|
To Study the change in Physician’s perception aboElectronic Health records on its usage over a pesd of time




Tablel1l.Component Matrix - Perception Usefulnessé\ia

Component
1

New System will increas
coordination between
different stake holders
New system will decreas
gap between different
stake holders

CPRS will reduce
medication errors

CPRS will reduce the
patient record retrieval
time

CPRS will optimize

patient safety 768

Extraction Method: Principal Component Analysis.

KMQO & Bartlett's Test

The value for KaiseMeyerOlkin measure for the set of variables should edd@®0, and it
exceeds the critical value as shown:
Tablel12. KMO and Bartlett's Test - Perception Ukefss Wave 1

KMO and Bartlett's Test (Perception Usefulness)

Kaiser-Meyer-Olkin Measure of Sampling Adequ .817
Bartlett's Test of Approx. Chi-Square 167.561
Sphericity Df 10

Sig. .00Q

A value of .817 for the set of variables used is #tudy is considered good, and a value close to

1 indicates that the correlation pattern for tieisaf variables is good and would load with a
distinct pattern of factors (Field, 2005).
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Reliability Test

On reliability test, five items returned a Cronbachlpha of 0.879, which is substantially above

the 0.7 threshold. The four items were combined &nsingle factor and named as Usefulness and

was used for the correlation analysis. The taldpldyed in SPSS output file is shown below:

Table13. Reliability Statistics - Perception Usa&ds Wave 1

Reliability Statistics

Cronbach's Alpha| N of ltems

.87¢

Perception about ease of usérincipal Component Analysis extraction method wasducted

on Questions A9 and A11. On analysis it was obsktivat variance value lies above the accepted
value that suggests that the Factor Analysis ig@ed. The following component matrix shows
that all the two statements can be taken as aesiiagtor. Variance observed on analysis was
75.983% and all the two variables contributed sngle factor named as Perception about ease

of use

Total Variance

Tablel4. Total Variance - Perception Ease of UsgalNa
Total Variance Explained (Perception Ease of Use)

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative % Total % of Variancg Cumulative %
1.520 75.983 75.983 1.520 75.983 75.983
480 24.017 100.00(
Extraction Method: Principal Component Analys

To Study the change in Physician’s perception aboElectronic Health records on its usage over a pesd of time




Table1l5 Component Matrix - Perception Ease of Useé\

Component Matrix

Component
1

CPRS is Useful 874
CPRS is User friendl| 874

Extraction Method: Principal Component Analysis.

KMO & Bartlett's Test

The value for KaiseMeyerOlkin measure for the set of variables should eat&@80, and it
exceeds the critical value as shown in
Table16 KMO and Bartlett's Test - Perception Edddse Wave 1

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ .500
Bartlett's Test of Approx. Chi-Square 18.10(
Sphericity df 1

Sig. .00(Q
A value of .500 for the set of variables used is #tudy is considered good.

Reliability Test

Tablel7Reliability Statistics - Perception Eas&eé Wave 1

Reliability Statistics

Cronbach's Alphg N of ltems

.684 2

On reliability test, two items returned a CronbacAlpha of 0.684, which is substantially
above the 0.65 threshold. The two items were coetbinto a single factor and named as
ease of use and was used for the correlation asalyse table displayed in SPSS output file

is shown above
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Perception about Workload: Principal Component Analysis extraction method wasducted

on Questions A6 and A7. On analysis it was obsetlvatlvariance value lies above the accepted
value that suggests that the Factor Analysis ie@ed. The following component matrix shows

that all the two statements can be taken as aesfiagtor. Variance observed on analysis was
72.659% and all the two variables contributed tsirgle factor named as Perception about

workload.

Tablel18 Total Variance - Perception Workload Wave 1
Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative % Total % of Variancg Cumulative %
1.453 72.654 72.659 1.453 72.654 72.654
547 27.34] 100.00(
Extraction Method: Principal Component Analys

Table1l9 Component Matrix - Perception Workload #av

Component Matrix

Component
1

CPRS will increase
consultation timings

CPRS will increase
workload

Extraction Method: Principal Component
Analysis.

The value for KaiseMeyer-Olkin measure for the set of variables should edd®80, and it

exceeds the critical value as shown in
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Table20 KMO and Bartlett's Test - Perception Waakl&ave 1

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ .500
Bartlett's Test of Approx. Chi-Square 13.21§
Sphericity Df 1

Sig. .004

Table21 Reliability Statistics - Perception Worldo&/ave 1

Reliability Statistics

Cronbach's
Alpha N of Items

.619 2
On reliability test, two items returned a CronbacAlpha of 0.619, which is substantially

below the 0.65 threshold. The two items were coeudbimto a single factor and named as

Workload Perception and was used for the correlaimalysis. The table displayed in SPSS

output file is shown below. So the factor was regda@s not reliable.

Attitude Factor

Table22 Total Variance - Attitude Wave 1

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative % Total % of Variancg Cumulative %
2.447 81.584 81.583 2.447 81.584 81.583
406 13.546 95.124
.146 4.871 100.00(
Extraction Method: Principal Component Analys
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Attitude: Principal Component Analysis extraction method wasducted on Questions AA1,
AA2, AA3. On analysis it was observed that varianedue lies above the accepted value that
suggests that the Factor Analysis is accepted fdlleeving component matrix shows that all the
three statements can be taken as a single facémian¢e observed on analysis was 81.583% and

all the three variables contributed to a singlédanamed as Attitude.

The value for KaiseMeyerOlkin measure for the set of variables should ea&eB0, and it

exceeds the critical value as shown in

Table23 Component Matrix - Attitude Wave 1

Component Matrix

Component

1

| am satisfied with CPRS

I will encourage my
colleagues for using CPH

CPRS will support
physicians and nurses in
providing efficient care

Extraction Method: Principal Component Analysis.

TableZl KMO and Bartlett's Test - Attitude Wave 1

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ

Bartlett's Test of Approx. Chi-Square
Sphericity df

Sig.
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Table25 Reliability Statistics - Attitude Wave 1

Reliability Statistics

Cronbach's Alphg N of ltems

.886 3

On reliability test, two items returned a CronbacAlpha of 0.886, which is substantially
above the 0.7 threshold. The three items were amedbinto a single factor and named as
Attitude and was used for the correlation analyEie table displayed in SPSS output file is

shown above

Wave 2

Perception about usefulness Principal Component Analysis extraction methaswonducted

on Questions B2, B3, B4, B5 and B10. On analysisai observed that variance value lies above
the accepted value that suggests that the Factaly#ia is accepted. The following component
matrix shows that all the five statements can kertas a single factor. Variance observed on

analysis was 87.766% and all the five variablegrdauted to a single factor named as Perception
about Usefulness.

Table 26 Total Variance - Perception Usefulness&\a

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total % of Variancg Cumulative %  Total % of Variancg Cumulative %

4.388 87.764 87.766 4.384 87.766 87.76¢

.555 11.093 98.85¢

.044§ 921 99.78(

.011 220 100.00(
-2.175E-14 -4.349E-11 100.00(
Extraction Method: Principal Component Analysis
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Component Matrix

Component

1

New system has decreased the (¢

between different stake holders

New system has increased
coordination between different

stake holders

CPRS has reduced patient recor

retrieval time
CPRS has optimized patient safg .904

CPRS has reduced medication
.904
errors

Extraction Method: Principal Component Analysis.

Table 28 Reliability Statistics - Perception Usa&ds Wave 2

Reliability Statistics

Cronbach's
Alpha N of Items

.958 5
On reliability test, five items returned a Cronbachlpha of 0.958, which is substantially above

the 0.7 threshold. The four items were combined @single factor and named as Usefulness and

was used for the correlation analysis. The taldpldyed in SPSS output file is shown above

Perception about ease of use

Perception about ease of usd?rincipal Component Analysis extraction method wasducted

on Questions B9 and B11. On analysis it was obsldiva variance value lies above the accepted
value that suggests that the Factor Analysis ig@ed. The following component matrix shows
that all the two statements can be taken as aesiiagkor. Variance observed on analysis was
94.307% and all the two variables contributed gngle factor named as Perception about ease

of use
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Table 29 Total Variance - Perception Ease of Usga/\2a

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative %| Total % of Variancg Cumulative %
1.884 94.307 94.307 1.884 94.307 94.307
114 5.693 100.00(

Extraction Method: Principal Component Analys
Table 30 Component Matrix - Perception Ease of Wsse 2

Component Matrix

Component
1

CPRS is useful .97

CPRS is user friendlf .97i|

Extraction Method: Principal
Component Analysis.

Table 31 KMO and Bartlett's Test - Perception E#ddse Wave 2

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ .500
Bartlett's Test of Approx. Chi-Square 88.45(
Sphericity df 1

Sig. .00Q
The value for KaiseMeyerOlkin measure for the set of variables should ea€eB0, and it

exceeds the critical value as shown in above table
Table 32 Reliability Statistics - Perception Ea&lee Wave 2

Reliability Statistics

Cronbach's
Alpha N of Items

.841 2
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On reliability test, two items returned a CronbacAlpha of 0.841, which is substantially
above the 0.65 threshold. The two items were coeabinto a single factor and named as
ease of use and was used for the correlation asalyise table displayed in SPSS output file

is shown above

Perception about Workload: Principal Component Analysis extraction method wasducted

on Questions B6 and B7. On analysis it was obsetivaidvariance value lies above the accepted

value that suggests that the Factor Analysis ig@ed. The following component matrix shows

that all the two statements can be taken as aesiiagtor. Variance observed on analysis was
100% and all the two variables contributed to aglsinfactor named as Perception about

workload.

Table 33 Total Variance - Perception Workload Wave

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total % of Variancg Cumulative %| Total % of Variancg Cumulative %
2.00d 100.00( 100.00( 2.00d 100.00( 100.00(
1.367E-1¢ 6.833E-1" 100.00(
Extraction Method: Principal Component Analysis

Component Matrix

Component

1

CPRS has increased workload 1.000

CPRS has increased
o 1.000
consultation timings

Extraction Method: Principal Component Analysis.

Reliability Statistics

Cronbach's
Alpha N of Items

1.00d 2
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On reliability test, two items returned a CronbacAlpha of 1.000, which is substantially
below the 0.65 threshold. The two items were coetdbimto a single factor and named as
Workload Perception and was used for the correladiualysis. The table displayed in SPSS

output file is shown above.

Attitude Factor

Principal Component Analysis extraction method wasducted on Questions BA1,BA2, BAS.
On analysis it was observed that variance valuedigove the accepted value that suggests that

the Factor Analysis is accepted. The following comgnt matrix shows that all the three

statements can be taken as a single factor. Variabserved on analysis was 95.129% and all the

three variables contributed to a single factor e Attitude.

Table 36 Total Variance - Attitude Wave 2

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative %| Total % of Variancg Cumulative %
2.854 95.12¢ 95.124 2.854 95.124 95.12¢
104 3.46(0 98.584
.042 1.411 100.00(
Extraction Method: Principal Component Analys

Component Matrix

Component
1
| am satisfied with CPRS .985

| encourage my colleagul|
for using CPRS

CPRS supports physicia
and nurses in providing 9671
efficient care

974
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Table 38 KMO and Bartlett's Test - Attitude Wave 2

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ 753
Bartlett's Test of Approx. Chi-Square 250.33(
Sphericity Df 3

Sig. .00d

The value for KaiseMeyerOlkin measure for the set of variables should eaeB0, and it
exceeds the critical value as shown in above table
Table 39 Reliability Statistics - Attitude Wave 2

Reliability Statistics

Cronbach's
Alpha N of Items

972 3

On reliability test, two items returned a CronbacAlpha of 0.972, which is substantially
above the 0.7 threshold. The three items were awoedbinto a single factor and named as
Attitude and was used for the correlation analyBie table displayed in SPSS output file is

shown above

Wave 3

Perception about Usefulness

Principal Component Analysis extraction method wasducted on Questions C2, C3, C4, C5
and C10. On analysis it was observed that variaadee lies above the accepted value that

suggests that the Factor Analysis is accepted fdlleeving component matrix shows that all the

five statements can be taken as a single factaraMae observed on analysis was 56.688% and

all the five variables contributed to a single éaatamed as Perception about Usefulness.
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Table 40 Total Variance - Perception Usefulness &\Bav

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative %| Total % of Variancg Cumulative %

2.834 56.684 56.689 2.834 56.688 56.68¢
972 19.443 76.13]
.621 12.417% 88.541
511 10.214 98.761
.062 1.23¢ 100.00(

Extraction Method: Principal Component Analys

Table 41 Component Matrix - Perception Usefulness&\3

Component Matrix

Component

1

New system has decreased the
gap between different stake

Jholders

New system has increased
coordination between different
stake holders

CPRS has optimized patient
safety

CPRS has reduced medication

errors

CPRS has reduced patient

|record retrieval time

|
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Table 42 KMO and Bartlett's Test - Perception Uksefss Wave 3

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ .660

Bartlett's Test of Approx. Chi-Square 164.79¢
Sphericity df 10

Sig. .004

The value for KaiseMeyerOlkin measure for the set of variables should ea&eB0, and it

exceeds the critical value as shown in above table

Table 43 Reliability Statistics - Perception Usaeads Wave 3

Reliability Statistics

Cronbach's Alphg N of ltems

797) 5

On reliability test, five items returned a Cronbachlpha of 0.797, which is substantially above

the 0.7 threshold. The four items were combined @single factor and named as Usefulness and

was used for the correlation analysis. The taldpldyed in SPSS output file is shown above

Perception about ease of use

Principal Component Analysis extraction method wasducted on Questions C9 and C11. On
analysis it was observed that variance value ls/@ the accepted value that suggests that the
Factor Analysis is accepted. The following compdneatrix shows that all the two statements
can be taken as a single factor. Variance obseovednalysis was 76.190% and all the two
variables contributed to a single factor namedasdption about ease of use

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings
Total | % of Variancg Cumulative % Total % of Variancg Cumulative %

1.524 76.19( 76.19¢ 1.524 76.19( 76.19(
474 23.81( 100.00(
Extraction Method: Principal Component Analys
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Component Matrix

Component
1
CPRS is useful .873
CPRS is user friendl| .873

Extraction Method: Principal
Component Analysis.

Table 46 KMO and Bartlett's Test - Perception E#ddse Wave 3

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ

Bartlett's Test of Approx. Chi-Square
Sphericity df

Sig.

The value for KaiseMeyerOlkin measure for the set of variables should ea&eB0, and it
exceeds the critical value as shown in above table
Table 47 Reliability Statistics - Perception Eab&lge Wave 3

Reliability Statistics

Cronbach's
Alpha N of Items

.687 2

On reliability test, two items returned a CronbacAlpha of 0.687, which is substantially
above the 0.65 threshold. The two items were coetbinto a single factor and named as
ease of use and was used for the correlation asalyise table displayed in SPSS output file

is shown above
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Perception Workload

Principal Component Analysis extraction method wasducted on Questions C6 and C7. On

analysis it was observed that variance value ls/@ the accepted value that suggests that the
Factor Analysis is accepted. The following compdneatrix shows that all the two statements
can be taken as a single factor. Variance obseovednalysis was 85.309% and all the two

variables contributed to a single factor namedasdption about workload.
Table 48 Total Variance - Perception Workload Wave

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative % Total % of Variancg Cumulative %
1.706 85.30¢ 85.309 1.706 85.309 85.30¢
.294 14.691 100.00(
Extraction Method: Principal Component Analys

Table 49 Component Matrix - Perception Workload #/av

Component Matrix

Component
1

CPRS has increased
workload

CPRS has increased
consultation timings

.924

.924

Extraction Method: Principal Component
Analysis.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequ
Bartlett's Test of Approx. Chi-Square
Sphericity df

Sig.
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The value for KaiseMeyerOlkin measure for the set of variables should ea&eB0, and it
exceeds the critical value as shown in above table
Table 51 Reliability Statistics - Perception WoddbWave 3

Reliability Statistics

Cronbach's
Alpha N of Items

.825 2
On reliability test, two items returned a CronbacAlpha of 0.825, which is substantially

below the 0.65 threshold. The two items were coedbimto a single factor and named as
Workload Perception and was used for the correladimalysis. The table displayed in SPSS
output file is shown above

Attitude Factor

Principal Component Analysis extraction method wasducted on Questions CA1,CA2, CA3.

On analysis it was observed that variance valuedl®ove the accepted value that suggests that

the Factor Analysis is accepted. The following comgnt matrix shows that all the three
statements can be taken as a single factor. Variabserved on analysis was 74.462% and all the
three variables contributed to a single factor e Attitude.

Table 52 Total Variance - Attitude Wave 3

Total Variance Explained

Initial Eigen values Extraction Sums of Squared Loadings

Total | % of Variancg Cumulative % Total % of Variancg Cumulative %
2.234 74.462 74.462 2.234 74.462 74.463
459 15.296 89.754
.307 10.247 100.00(
Extraction Method: Principal Component Analys
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Component Matrix

Component

| am satisfied with CPRS
| encourage my colleagu
for using CPRS

CPRS supports physicia
and nurses in providing
efficient care

Extraction Method: Principal Component
Analysis.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequg .707
Bartlett's Test of Approx. Chi-Square | 66.043
Sphericity df 3
Sig. .000

The value for KaiseMeyerOlkin measure for the set of variables should eaeB0, and it

exceeds the critical value as shown in above table

Reliability Statistics

Cronbach's
Alpha N of Items

.813 3

On reliability test, two items returned a CronbacAlpha of 0.813, which is substantially
above the 0.7 threshold. The three items were auenbinto a single factor and named as
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Attitude and was used for the correlation analyEie table displayed in SPSS output file is

shown above

Table 56 Summary Table of Factor Analysis and Réiig Test

S. No.

Factor

Chronbach's Alpha

No. of items

Wave 1

Perception about Usefulness

0.879

Perception about Ease of U

0.684

Time

0.619

Attitude

0.886

Wave 2

Perception about Usefulness

0.958

Perception about Ease of U

0.841

Time

1.000

Attitude

0.972

Wave 3

Perception about Usefulnes$

0.797

Perception about Ease of U

0.687

Time

0.825

Attitude

0.813

Table 57 Summary Table of Factor Analysis

SPSS Code

S

Factor

No. of Iterhs

Factor Item Codes

Cumulative 9

Wave 1

AUse

Perception about Usefulness

A2,A3,A4,A5,A10

68.339

AEoU

Perception about Ease of Use

A9 ALl

75.983

ATime

Time

AB6 A7

72.659

AATT

Attitude

AALAA2,AA3

81.583

Wave 2

Perception about Usefulness

B2,83,B4,B5,B10

87.766

Perception about Ease of Use

B9,B11

94.3

Time

B6,B7

100.00

Attitude

BA1,BA2,BA3

95.129

Wave 3

Perception about Usefulness

C2,C3,C4,C5,C10

56.688

Perception about Ease of Use

C9,C11

76.]

Time

C6,C7

85.309

Attitude

CA1,CA2,CA3

74.462

|
To Study the change in Physician’s perception aboElectronic Health records on its usage over a pesd of time




Hypothesis

H1l: Perceived usefulness will influence physiaaceptance of electronic health records.
H2: Perceived ease of use will influence physi@aceptance of electronic health records
H3:  Acceptance of electronic health records is ddpat on satisfaction of patients

H4:  Workload caused by electronic health recortlsinfiuence acceptance

H5:  Acceptance of electronic health records isedéent on highest qualification

H6:  Acceptance of electronic health records isedepnt on the age of the physician
Hypothesis Testing

H1: Perceived usefulness will influence physiciaacceptance of electronic health records.
Wave 1

Table 58 ANOVA ( Perceived usefulness and Acceggntave 1
ANOVA

Overall my attitude about CPRS is positive

Sum of Squares df Mean Square

Between Groups
\Within Groups

Total

12.233
4.500
16.733

371
173

On applying ANNOVA to the variables in this relatghip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

Wave 2

ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

43.799 9 4.867
10.201 50 .204
54.000 59

Between Groups

Within Groups

Total
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On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

Wave 3

ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

Between Groups 9.243 .308
Within Groups 5.690 .196
Total 14.933

On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is < 0.05. This shows that the hypsithés rejected.

Inference:

The hypothesis is significant Hypothesis is acogfbe Wave 1 and Wave 2 , rejected for
Wave 3.

From this we can infer that acceptance of ehrflsenced by perceived usefulness in initial

days of implementation but over a period of timecpption about usefulness is not

dependent.

H2: Perceived ease of use will influence physiciatceptance of electronic health records

Wave 1

ANOVA
Overall my attitude about CPRS is positive

Sum of
Squares df Mean Square

Between Groupd 5.914 13 455
Within Groups 10.822 46 235
Total 16.733 59
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On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is >0.05. This shows that the hypsithés rejected.

Wave 2

ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

Between Groups
Within Groups
Total

39.829
14.171
54.00¢

3
56
59

13.276
.253

On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

Wave 3

Overall my attitude about CPRS is positive

ANOVA

Sum of Square

df

Mean Square

Between Groups
Within Groups
Total

5.83§
9.095
14.933

8
51

730
178

59

On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

Inference

The hypothesis is accepted for wave 2 and wawd/& can infer that physicians realize that ehr is
easy to use and on usage of application this mflliénce acceptance of ehr. After training the
physician's felt that it's not user friendly ang®m is difficult to use
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H3:  Acceptance of electronic health records is depdent on satisfaction of patients

Wave 1
System was not live, so not tested.

Wave 2

ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

Between Groups

Within Groups

Total

29.891
24.104

54.00(

14.94¢6
423

On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

Wave 3

ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

2.307 3
12.626 56
14.939 59

.769
.225

Between Groups
Within Groups
Total

On applying ANNOVA to the variables in this relat&hip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

Inference:

Acceptance of electronic health records is depanuesatisfaction of patients. The hypothesis is
proved in both the waves. This means that satisfacf patients will influence acceptance of
ehr.
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H4:

Wave 2

ANOVA

Overall my attitude about CPRS is positive

Workload caused by electronic health records W influence acceptance

Sum of Square

df

Mean Square

Between Groups
Within Groups

Total

17.679
36.321
54.00(

8.840
.637

On applying ANNOVA to the variables in this relatsghip, we found that the value of
significance is < 0.05. This shows that the hypsithes accepted.

ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

Between Groups

Within Groups

3.276
11.657%
14.933

.328

.238
Total

On applying ANNOVA to the variables in this relatsghip, we found that the value of
significance is .>0.05. This shows that the hypsithés rejected.

|
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H5:

On applying ANNOVA to the variables in this relatghip, we found that the value of

ANOVA

Overall my attitude about CPRS is positive

Acceptance of electronic health records is demdent on highest qualification

Sum of Square

df

Mean Square

Between Groups

Within Groups

Total

.195
16.539

16.739

.097
.290

ANOVA

Overall my attitude about CPRS is positive

Sum of Square

df

Mean Square

Between Groups

Within Groups

Total

.000
54.00¢
54.00(

.000
947

significance is .>0.05. This shows that the hypsighes rejected.
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ANOVA

Overall my attitude about CPRS is positive

Sum of Square

df

Mean Square

Between Groups
Within Groups

Total

.268
14.665
14.933

2
57|
59

134
257

On applying ANNOVA to the variables in this relatghip, we found that the value of
significance is .>0.05. This shows that the hypsighes rejected.

Hypothesis rejected in all 3 waves, which tellsegptance doesn't depend on Highest
Qualification.

H6: Acceptance of electronic health records is dgmdent on the age of the physician

Wave 1
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Overall my attitude about CPRS is positive

Sum of Square

df

Mean Square

Between Groups

Within Groups

Total

482
16.25]
16.739

.241
.285

ANOVA

Overall my attitude about CPRS is positive

Sum of Square

df

Mean Square

Between Groups
Within Groups
Total

3.335
50.665
54.00(

1.667
.889
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ANOVA
Overall my attitude about CPRS is positive

Sum of Square df Mean Square

Between Groups 422 2 211
Within Groups 14.517 57 .255

Total 14.933 59
On applying ANNOVA to the variables in this relatsghip, we found that the value of

significance is .>0.05. This shows that the hypsithes rejected.

Hypothesis rejected Acceptance doesn't depend @gragp..
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Correlation Analysis

Table 74 Correlation analysis Factors Wave 1

Usefulness

Ease of Uge

Worklog

d

Attitud ¢

Perception Usefulness

1

664"

-0.052

749"

Perception Ease of Use

*k

.664

1

-0.238§

488"

Perception Time/ Workload

-0.057

-0.23

0.2¢

Attitude

*

749"

488"

0.201

]

Overal CPRS is positive

E3

591

346

0.021

738

Wave 2

Table 75 Correlation analysis Factors Wave 2

Usefulness

Ease of Uge

Worklog

d

Attitud ¢

Overa{ll

Perception Usefulness

1

841"

-0.626

841"

821"

Perception Ease of Use

ok

.841

1

-0.64

796"

763"

Perception Time/ Workload

-0.624

-0.68

-0.52

-0.4

Attitude

ok

.841

796"

-0.524

]

946"

Overal CPRS is positive

£33

.821

763"

-0.496

946

1

Wave 3

Table 76 Correlation analysis Factors Wave 3

Usefulness

Ease of Uge

Worklog

d

Attitude

Overa{ll

Perception Usefulness

1

530"

-0.334

444"

515"

Perception Ease of Use

530"

1

-0.287

431"

469"

Perception Time/ Workload

-0.334

-0.28

0.0d

-0.82

Attitude

*k

444

431"

0.009

]

731

Overal CPRS is positive

515

469

-0.82

731

1
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Pre Go Live Correlation

Perception on CPRS Usefulness

Attitude

Intention to Use

Perception on CPRS Ease of Use

Figure 29 Correlation Model Pre Go Live

90 Days Post Go Live

Perception on CPRS Usefulness

Attitude

Intention to Use

Perception on CPRS Ease of Use

Figure 30 Correlation Model 90 Days Post Go Live
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180 Days Post Go Live

Perception on CPRS Usefulness

Attitude . Intention to Use

Perception on CPRS Ease of Use

Figure 31 Correlation Model 180 Days Post Go Live

|
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8. Discussions

In this we will discuss the main findings of thesearch project & how they are connected to the

existing literature on acceptance of EHR.

Some studies found ease-of-use as an importardrfadtuencing technology adoption among

physicians, others did nBt! But our study reveals that ease of use & AcceptaxfcEHR by

clinical staff is associated which shows that exHagse leads to acceptance of EHR by the clinical
staff. Attitude is influenced by many factors instlstudy. It has shown positive association with
usefulness, ease of use & very strong associatiin BMR Acceptance. But, it has shown no
association with professional autonomy. The saraelt® have been depicted in other studies as
well. The previously conducted studies also showat tthere is a negative association of

professional autonomy with attituéfe’!

9. Conclusion

Throughout the world there has been a paradignt whiére healthcare sector have realized the
importance of using ICT in hospitals & other headtte organizations. It is believed that it will
embrace the goal to deliver high quality care vgtbeater efficiency & accuracy. ICT includes a
set of effective tools to collect, store, procesex&hange health related information. It is belteve
that ICT could improve safety, quality & cost eféincy of healthcare services. It may happen
that depending upon the treatment the patient nasg ko visit multiple providers throughout the
treatment. This requires timely & efficient exchangf information. With ICT in place in the
clinical setting , the issue of efficient exchamgenformation can be easily mitigated. However,
implementation of ICT in the healthcare setting ds major challenge. To make ICT
implementation a success in a clinical setting, oihthe most important factor is the acceptance

& use of ICT in the same.

The aim of the study was to study the change ingmion about ehr over a period of time and to
identify how these influence the attitude of thalllecare professionals i. e physicians & nurses

towards the acceptance of EHR. The data gatheredamayzed. Then a model is made which
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shows the attitude and the acceptance of EHR byclinecal staff. The model depicts that
Attitude of the clinical staff s is directly & uttiately leading to the acceptance of EHR by them.
The attitude in turn is being positively influendeyglthe perception.

10.Lessons Learned

Success of Implementation is directly related td eser interest and commitment.

Even after providing adequate training and puttefgprt, issues can exist because the
acceptance depends on the user attitudes and percep

Workflow changes/ clinical transformation are ditfit in established locations.

IT support team with sound technical and functidaadwledge should be on site.

Lack of motivation & peer influence creates relnckgto the usage of the new system.

Lack of communication about vision & benefits cemaambiguity in the minds of users.

Lack of infrastructure makes the users irritated.

According to physicians more time is consumed ikingarecords in the system.

11 Recommendations

1. Recommendation 1
*  We recommend informing the providers about the temiuto this problem at the time of

training. They need to be informed that templatetheir choice can be made default. They
should be taught the process to make the partiteitaplates as default, so that the department
template of that particular provider comes at tpe By doing this the provider will find it easy
to select the template. This will make user feel siystem as user friendly and will be more
inclined towards using the system.

We also recommend teaching, practicing and reiirigr¢he shortcut methods / entering the

fields in the template with the help of key boafdow they uses the mouse for entering the

fields and key board for text which consumes time)
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2. Recommendation 2

When the users are called for the training sessitires very first thing they need to be

communicated is the Vision in detail (Communicating Vision).

After that they need to be given a brief overvieinth® complete system by communicating

them about all the different modules in that system

They need to be made aware of the benefits ofaheplete system.

The entire change in work flows can be demonstrdtgihg the training sessions and also

reinforced with in the mind of the users. This Vdllp to avoid confusion during Go- live.
Proper and systematic training should be givenltosars & stakeholders

. Recommendation 3

There should be a strong leadership in pharmacghwkeeps a check that the pick list is
being delivered at the scheduled time to the wards.

. Recommendation 4

* ldentifying Super Users/ Trainers

» Choose the person who is having good communica&iteadership skills, sound computer
knowledge and work processes. As the success ¢émamtation depends on training, these
criteria’s should be followed
Super user & End user training
v' There should be a systematic training for bothusers.

After a detailed theory session, they can be shwitmthe live scenarios.

v
v" Hands on practice can be done along with theorsices.
v

But after the entire theory sessions few practseaision should be there, in which the
user will enter the patient records into the syssgstematically.
5. Recommendation 5
* Providing Training materials & Quick reference gesd
v' All the Super users & End users can be provideth Wit suitable training materials and
quick reference guides which should contain stepteyg process of operating the system.
v They can be provided with the animated presentatidrhe users can refer to these
documents whenever they forget any step while dipgréhe system. This will be of great

help to them and feel comfortable in using theeyst
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6. Recommendation 6

* Induction/ Orientation programmes

In induction/ orientation programmes, the new erppés need to be informed each and

everything about the new system in place startioghfvision to the work process in practice,

benefits etc. This will avoid any kind of ambiguftpm the mind of the user.

* Peer Influence
The HOD needs to motivate the users about usingytbtem.
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Respected Sir / Madam,

| am Post Graduate Students pursuing PGDHHM in tHdaformatics (2nd Year) from IIHMR, New Delhi ar@onducting
Study on “Physicians Perception on Electronic He&éecords”. I'm conducting this as a part of our @@urse and so | request
you to spare some of your precious time.

The following survey is intended to help us to &etinderstand Physician’s perceptions and attitote¥istA CPRS. Those
Physicians who has attended training sessions a&lam part in this survey. Specifically interested léarning about your
expectations and understanding what impact theVisbA CPRS being installed will have with patieratre, and how they will
affect you. All responses will be kept strictly ¢iolential. Completed surveys will be used for datgry and analysis. No
individual data or responses will be reported. Catdigregated data will be used. Please check onegfpnse for each question
and give your Honest Opinion.

Thank you for sparing your valuable time.

Dr. Vipin Vasudev S Pai

Name, contact details, and position of the persongieting the guestionnaire

Name
Age : Gender : Male / Female Highest Qualifion:
Designation: Department:

Have you had prior experience outside of your figoilith any electronic health records or compwed provider
order entry systems? Yes No

If yes, about how many years of experience From Where:

Do you use Computers in your daiy ife Yes No
Do you find difficutty in using computers Yes No
How often do you use computers ( Frequency ) NotUsing | Daly Thrice a Week

Twice aWeek | Once Weekly| Once Fort-nightly Once M0y|t|1|
Do you have Access to Internet Yes No
Ifyes , Please Mention From where all You access méo | Offce Cyber Café

Please Mention for what purpose you use Internet  tifRoMail Checking

Online Transactions

Searching Journals and Publicatio
Others :
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Did you attend the training session on VistA CPRS
Did you understand the workfiow of VistA CPRS

Computers are necessary for delivering qualitytheale Strongly Disagrep  Disagree Strongly Ag
CPRS wil reduce the patient record retrieval time Strongly Disagrep  Disagree Strongly Ag
New system will decrease gap betwen different shaliers Strongly Disagrep  Disagree Strongly Ag
New System will increase coordination between thfie stake holders Strongly Disagrep  Disagree Strongly Ag
CPRS will optimize patient safety Strongly Disagrep  Disagred Strongly Ag
CPRS wil increase workload Strongly Disagrep  Disagres Strongly Ag
CPRS wil increase consultation timings Strongly Disagrep  Disagree Strongly Ag
CPRS wil decrease the number of patients consulted Strongly Disagrep  Disagree Strongly Ag
CPRS is Userfriendly Strongly Disagrep  Disagres Strongly Ag
CPRS wil reduce medication errors Strongly Disagrep  Disagreq Strongly Ag
CPRS is Useful Strongly Disagrep ~ Disagres Strongly Ag

| am satisfied with CPRS Strongly Disagrep  Disagreg Agred  Strongly Ag

| wil encourage my colleagues for using CPRS Strongl Disagrep  Disagres Agreg  Strongy Ay
CPRS wil support physicians and nurses in progidiicient care Strongl Disagrep  Disagres Ageq  Strongy Ay
Overal my atttude about CPRS is positive Strongl Disagrep  Disagres Ageq  Strongy Ay

Thank you for completing this survey.
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To Study and Compare Physician’s Perception on Vigt CPRS Pre Go Live and Post G

Respected Sir / Madam,

| am Post Graduate Students pursuing PGDHHM in tHdaformatics (2nd Year) from IIHMR, New Delhi ar@onducting
Study on “Physicians Perception on Electronic He&écords”. I'm conducting this as a part of our @@urse and so | request
you to spare some of your precious time.

The following survey is intended to help us to &etinderstand Physician’s perceptions and attitote¥istA CPRS. Those
Physicians who has attended training sessions ale@ part in this survey. Specifically interested léarning about your
expectations and understanding what impact theVistA CPRS being installed will have with patierstre, and how they will
affect you. All responses will be kept strictly ¢iolential. Completed surveys will be used for datgry and analysis. No
individual data or responses will be reported. Cadgregated data will be used. Please check onegfipnse for each question
and give your Honest Opinion.

Thank you for sparing your valuable time.

Dr. Vipin Vasudev S Pai

Name, contact details, and position of the perswnpieting the questionnaire

Name
Age : Gender : Male / Female Highest Quatdifion:
Designation: Department:

Have you had prior experience outside of your figoilith any electronic health records or compwed provider
order entry systems? Yes No

If yes, about how many years of experience From Where:
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Computers are necessary for delivering qualitytheate

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

CPRS has reduced patient record retrieval time

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

New system has decreased the gap between diffeea holders

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

New system has increased coordination betweenetitfistake holders

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

CPRS has optimized patient safety

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

CPRS has increased workload

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

CPRS has increased consultation timings

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

CPRS has decreased number of patients consulted

Strongly Disagre

Disagred

Neutrg

Agreg|

Strongly Ag|

Olo|NjJo|jlo|lr~|lwW|IN]EF

CPRS is userfriendly

Strongly Disagre

Disagreq

Neutrg

Agree

Strongly Ag

CPRS has reduced medication errors

Strongly Disagre

Disagreq

Neutrg

Agree

Strongly Ag

CPRS is useful

Strongly Disagre

Disagreq

Neutrg

Agree

Strongly Ag

| am satisfied with CPRS

Strongly Disagre

Disagre€

Neutrd

Agree|

Strongly Ag

| encourage my colleagues for using CPRS

Strongly Disagre

Disagree

Neutrg

Agree

Strongly Ag

CPRS supports physicians and nurses in providiigeet care

Strongly Disagre

Disagre€

Neutrd

Agree|

Strongly Ag

Overall my attitude about CPRS is positive

Strongly Disagre

Disagree

Neutrg

Agree

Strongly Ag

Consistency with which patient care data ardbasme

Much Worse

Worse

No Chane

Improved ~ Much Impro

Accuracy and validity of patient care data reedridas become

Much Worsg

Worse

No Change

Improved  Mymloved

Amount of time spent in preparing Discharge dershas become

Much Wors

Wors

No Change

Impraved  Ihpchved

EHR improved abiity to give patient care wihtinformation

Strongly Disagree

Disagre

Neutrpl

Rgre

Strongly Agree

Patients are happy with new form of medical iégor

Strongly Disagreg

Disagred

Neutrd

Agree

Strongly Ag

Currently using smartphone

Yes, like to receive patient information on siplone

Accessing patient records from smartphone isllusef

Thank you for completing this survey.
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