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                                           Abstract 

STUDY OF THE STEPS INVOLVED IN IMPLEMENTATION OF VISTA LABORATORY INFORMATION 

SYSTEM IN HOSPITALS 

                                                                              BY 

                                                                    KANIKA ARORA 

Implementation of an application in a Hospital, is a long, time consuming, profitable but a difficult job. Apart 

from being a long process it is also a step wise process which requires profound and comprehensive 

understanding of the department as well as the application. 

The application here in the client’s hospital which was going to be implemented in the hospital was veterens 

health information system and technology architecture (Vista). 

This study focuses on all the stages one has to undergo during the implementation of such an application. 

The main stages are: 

1.  Demonstration of the product 

2. Requirement gathering and gap analysis 

3. Designing the workflows. 

4. Data collection for implementing the system. 

5. Data verification 

6. Configuration of the system 

7. Training of the super users and end users 

8. User acceptance test 

9. Go-live 

10. Integration with analyzers 

The major findings are:  

There were 124 business requirements of the client out of which, after implementation of this application 98 

could be fulfilled and 26 were out of the scope of Vista. This implies that the application is able to fulfill 

approximately 80 percent of the client’s needs. 

There were a total of 684 tests and panels which were configured, out of which 634 were individual tests and 

50 panels of various tests. 
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There were 3395 end users and 227 super users to be trained in all the 8 client’s hospitals. 

 

The methodology adopted for the project was: 

Collection of the primary data 

Collection of the secondary data 

 

The primary data was collected by interviewing various implementation consultants department wise and the 

secondary data was collected by using the artifacts already collected by laboratory implementation 

specialists by site assessments and interviews with the hospital’s staff. 
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1.1 Organization Profile 

 

1.1.1 History  

 

Dell Services is an information technology services provider based in Plano, Texas, USA. Peter Altabef 

has served as president and chief executive officer since 2004. On September 21, 2009, Perot Systems 

agreed to be acquired by Dell for $3.9 billion. H. Ross Perot and eight associates founded Perot Systems 

in June 1988 after having sold electronic data system (EDS) to General Motors. Before its acquisition by 

Dell Inc., Perot Systems was a Fortune 1000 corporation with more than 23,000 associates and 2008 

revenues of $2.8 billion. The company maintains offices in more than 25 countries around the world, 

including the United States, Europe, India, China and Mexico(6.1) 

As a top-five finisher for the third consecutive year, Perot Systems was named to the Fortune magazine 

“Most Admired Companies in America” list for IT Services in 2008. 

The acquisition---Dell has acquired perot systems, creating comprehensive, customer-focused IT-

solutions Company. The acquisition will result in a compelling combination of two iconic information 

technology brands.   

The expanded Dell will be even better positioned for immediate and long-term growth and efficiency 

driven by:--  

• Providing a broader range of IT services and solutions and optimizing how they’re delivered 

• Extending the reach of Perot Systems’ capabilities, including in the most  dynamic customer 

segments, around the world  

• Supplying leading Dell computer systems to even more Perot Systems customers. 
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Location              Express Way, Noida 

                                                           Perot Systems TSI (India) Ltd.  

                        Corporate Office Plot No. 3 Sector 125 

                        Noida- 201301 U.P 

 

 

1.1.2 Division Of Work In Implementation 

 

 

 

 

 

 

 

FIGURE 1: IMPLEMENTATION TEAM 
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1.2 Area Of Engagement  

     

The area of engagement in the organization during the internship was the EHR Project. An Electronic 

Health Record is an evolving concept defined as a systematic collection of electronic health information 

about individual patients. It is a record in digital format that is capable of being shared across different 

healthcare settings by being embedded in network-connected enterprise wide information systems. 

Throughout my dissertation I was mainly associated with the LIS team but for the company’s requirement 

and my personal choice to widen my knowledge about the application, I had put my inputs in other 

departments like pharmacy, CPRS & in training. 

 The Internship involved working at both on site (Client’s office) as well as off site (DELL’s office). 

The internship involved the visits to all the eight hospitals spread across the National Capital Region. The 

visits were primarily for gathering the data for the staff to be trained, and their shift timings for the training 

purposes.  Also these sites served the purpose of interaction with the end users which has proved to be 

extensively useful in different stages of the project. 

 

        1.3  Implementation Tasks  

 
 

Some of the tasks that were performed in the during the course of internship are stated as under 
 

 

➢ Did Workflow Mapping of Laboratory module (Developing current and Future state Workflows) 

➢ Did Laboratory Data Mapping (Developing Data Object Worksheets) 

➢ Did Data Configuration for laboratory Module (Tests, Panels etc.) 

➢ Made quick orders in CPRS module.  

➢ Helped in preparation of Training Modules (For End user training) 

➢ Did Data Mapping of Pharmacy Module 

➢ Analyzed the staffing pattern and shift timings for training purposes.  
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1.4 Reflective Learning 

 

During the entire process of implementation, various phases gave various types of knowledge varying 

from soft skills, stress handling to technical advancements and techniques development, this variation 

widened the horizon and gave an in depth knowledge of the application and the entire implementation 

process. Apart from that the experience of my mentor has been very useful for knowledge transfer. 

 

Some of the learning during the entire internship programme is as under 

➢ Practical issues which may hurdle the implementation process at various stages were observed 

➢ The various perceived risks and benefits among the client’s staff regarding the implementation. 

➢ Various solutions that were being thought of and implemented so as to give the proper drive to the 

project, by removing the hindrances were observed 

➢ The basic workflow followed by the client in order to carry out their processes, the most important points 

of the workflows as well as the limitations of the workflows which was already being used by the client. 

➢ The Laboratory Module of the EHR which is in the process of Implementation, the various functionalities 

supported by it as well as the various areas in the module which require customization as per the user 

requirements. 

➢ Various soft skills and analytical sessions which were being conducted so as to develop a good 

understanding between the company and the client about the application and the implementation 

process. 

➢ The various techniques involved to ensure the end user participation throughout the implementation 

process so that to instill a sense of belongingness in the end user regarding the EHR to get a feeling of 

involvement and commitment from the users. 

➢ Meeting with the top management and the end user together to get the governing coalitions as well as 

the users commitment towards the process, by taking both the views on same table. 

➢ The different ways to gauge the level of competence of the end users in order to determine the level of 

training that needs to be provided to equip them of the necessary knowledge required by the end users to 

run the EHR efficiently. This will also help in the identification of super users or champions that could help 

in smooth transition to the new EHR. 

➢ The different techniques employed by the service provider for resource planning to ensure efficient 

resource utilization. 
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Part II - Dissertation Report 

 

Dissertation On “A Qualitative Study On Steps Involved In 

Implementation Of Vista Laboratory Information System In 

Hospitals” 
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Part A – Dissertation Overview 

 

 1.0 Introduction 
       

Healthcare has traditionally seen lower levels of investments in IT than other service industries which        

have resulted in a number of problems for healthcare providers, with systems in desperate need of 

modernization to overcome the challenges that have arisen over the years. 

Recent advances in IT are enabling providers to improve the quality of patient care. Today’s healthcare 

IT is much more than traditional isolated computers and unfriendly applications. Increasingly, patient care 

is exploiting new tool and information that systems can provide, while maintaining a patient centric 

approach to their use. 

Fundamental to the success of investment in modern IT, however, is ensuring a holistic approach to the 

technology, which means understanding the strategic goals of the organization and understanding how 

IT, from technological and organizational perspectives, can help to achieve them.(6.2) 

IT Driven By Care 

The driving force behind the revolution in healthcare IT is the desire for providers to offer the best 

possible standard of care to each patient. This has driven the emergence, and growing sophistication of 

the Electronic Medical Records (EMR). 

In 2009 the Client hospital signed a contract with DELL Services, for the implementation of vista EHR. 

Presently the hospital is working on HIS (Health information system).  

 

2.0 Vision 

 To make the Laboratory department fully automated and integrated with the others departments so as to  

make work simpler, quicker, accurate and more transparent. 
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3.0 Need For The Study 

Laboratory being one of the most important parts of hospital & has to be fully integrated with the hospital 

information system, so that the oraders placed by physicians may reach the lab technician timely in a 

systematic manner for processing and reporting, as well as the analyzers, which are going to test the 

specimen and send the result to the laboratory information system and since the entire health industry is 

taking help of IT in order to make all their processes and workflows defined, transparent and better at 

services, Laboratory which has got its own set of workflows and processes was a suitable example to 

study the entire implementation process.  

 

4.0 Scope Of The Study 

This implementation process being an ideal comprehensive process for the chain of multi-specialty 

hospitals, gives an excellent example which can be used in the implementation of LIS for Laboratory of 

any hospital or any stand alone lab. 

 

5.0 General Objective 

To study the various steps involved in the implementation of laboratory    information system in hospitals. 

 6.0 Specific Objectives 

1. Demonstration of the product 

2. Requirement gathering and gap analysis 

3. Designing the workflows. 

4. Data collection for implementing the system. 

5. Data verification 

6. Configuration of the system 

7. Training of the super users and end users 

8. User acceptance test 

9. Go-live 

10. Integration with analyzers 
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7.0 Assumptions 

 

• It is assumed that at the client level the various users are adept with the functional knowledge of 

their respective specialties.  

• The department has a well established functional workflow which is adhered properly 

• The service quality at the client level is of International standards 

• At the service providers level it is assumed that the service providers are well equipped with the 

new technology and have a relatively good experience in Implementation. 

 

8.0 Data Sources 

• VistA Laboratory Module 

• Client Hospital Information System 

• DELL Implementation team  
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9.0 Work Plan  

 

ID Task Name Start Finish Duration

Aug 2010 Sep 2010 Oct 2010 Nov 2010

8/8 8/15 8/22 8/29 9/5 9/12 9/19 9/26 10/3 10/10 10/17 10/24 10/31 11/7

1 3w8/27/20108/9/2010Defining the problem

2 2w9/10/20108/30/2010Literature Survey

3 1w9/17/20109/13/2010Methodology adopted

4 3w10/8/20109/20/2010Data Collection

5 2w 1d10/25/201010/11/2010Compilation Analysis

6 2w 1d11/9/201010/26/2010Documentation

11/14 11/21 11/28

 

 

 

The study would be primarily covering the various stages of EHR Implementation being covered 

in Multispecialty Hospitals till date in the Data Collection and Compilation Analysis of the Work 

plan. The Stages include 

  

• Assess: - Assessing the complete requirements of the client, 

• Design: - Designing an existing flow and determining the gaps, 

• Optimize: - Optimizing the workflow with realizing benefits, 

• Prepare: - Preparing the client by imparting high level training, 

• Transform: - Transforming the system with live implementation, 

• Sustain: - Sustaining and providing support. 

FIGURE 2 – PROJECT WORK PLAN 
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The study would involve the analysis of secondary data obtained from the artifacts present with 

the implementer as well as studying various other cases of implementation worldwide  in order to 

determine the various barriers to implementation and would involve recommending various 

strategies that could be adopted in order to overcome the barriers. 

 

10.0 Limitations 

 As during the period of study, the phases of Transform and Sustain would not be covered; 

therefore it would not be possible to obtain the data of the barriers faced during these phases in 

this project from the implementers. Therefore in such cases data could be obtained only from the 

past experiences of the Implementer and by analyzing the various cases of EHR implementation 

Worldwide. 
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Part B – Project Overview 

 

      1.0 Introduction 
      

      Healthcare has traditionally seen lower levels of investments in IT than other service industries which           

have resulted in a number of problems for healthcare providers, with systems in desperate need of 

modernization to overcome the challenges that have arisen over the years. 

Recent advances in IT are enabling providers to improve the quality of patient care. Today’s healthcare 

IT is much more than traditional isolated computers and unfriendly applications. Increasingly, patient care 

is exploiting new tool and information that systems can provide, while maintaining a patient centric 

approach to their use. 

Fundamental to the success of investment in modern IT, however, is ensuring a holistic approach to the 

technology, which means understanding the strategic goals of the organization and understanding how 

IT, from technological and organizational perspectives, can help to achieve them. 

IT Driven By Care 

The driving force behind the revolution in healthcare IT is the desire for providers to offer the best 

possible standard of care to each patient. This has driven the emergence, and growing sophistication of 

the Electronic Medical Records (EMR). 

In 2009 the Client hospital signed a contract with DELL Services, for the implementation of vista EHR. 

Presently the hospital is working on HIS (Health information system).  

 

2.0 Review Of Literature 

 

 “Size up this critical medical laboratory automation component” Medical Laboratory Observer, 

July, 2005 by Brian Verne. Automation is a critical component in the progress and evolution of any 

medical laboratory. But automating a laboratory and all of its processes is not simply a matter of plugging 

in a few machines and watching samples line up for testing. Managers need to know what automation 

entails and how it fits in with their own circumstances. Because of the complexities inherent in the 

automation process, an explanation of those and a "how-to list" for the preparation of, transition to, and 

implementation of an automation line follows. 

http://findarticles.com/p/articles/mi_m3230/is_7_37/


26 | P a g e  
 

Why automate? 

Most lab managers understand why automation is vital for confronting the challenges that lie ahead and 

recognize the importance of leveraging the opportunities it creates: 

Automation can help alleviate the pending labor shortage due to fewer students. The shortage of medical 

technologists (MTs) is becoming more significant every year as fewer students enter the field. Annually, 

only 4,000 people nationwide are graduating in the field. Schools are graduating 30% fewer MT students 

than 10 years ago and 56% fewer MT students than 20 years ago. The shortage is so severe that it has 

caught the attention of the U.S. Congress: Rep. John Shimkus recently re-introduced the Medical 

Laboratory Personnel Shortage Act--a bill intended to encourage more students to pursue medical 

laboratory careers by providing financial assistance. 

Automation can help alleviate the pending labor shortage due to retirement. Current professionals are 

reaching retirement age in disproportionate numbers. Forty percent of medical laboratory employees are 

between the ages of 46 and 66 according to the American Society for Clinical Pathology, and nearly half 

of the current workforce will be ready for retirement by 2010. The U.S. Department of Labor's Bureau of 

Labor Statistics estimates that 13,800 medical laboratory professionals will be needed each year through 

2012 to fill vacant positions. 

Automation can help respond to the increased demands that will accompany an aging population. The 

aging baby boomer population will soon create increased demand for medical testing. By 2040, 26% of 

the U.S. population will be at least 60 years old, up from 16.3% in 2000, according to the Center for 

Strategic and International Studies. 

Automation optimizes the functioning, effectiveness, and accuracy of a laboratory. Laboratory automation 

allows for more testing in a shorter amount of time. It optimizes workflow processes to provide rapid, 

accurate, and cost-effective test results. Workstation consolidation, which reduces the amount of manual 

testing that is necessary, typically results from automation. 

Automation can produce a more dynamic and robust laboratory. Automation typically frees up medical 

technologists to spend more time on the difficult cases that require careful analysis and assessment. 

Automation can also help a laboratory move from being viewed as an expense into being viewed as a 

revenue-generating resource. With an increased capacity for testing, a laboratory can expand its client 

base by serving outside healthcare facilities in addition to accommodating in-house needs. 
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Considering the possibilities 

The need for automation is growing, and the benefits are compelling. Still, automating a laboratory is a 

significant undertaking and one that requires dedication and preparation. Labmanagers should fully 

understand what they need as they begin the process. 

The first step is to make sure that the staff will energetically champion the effort, because the desire for 

automation must be strong. As with any significant change, the decision to automate may be met with 

reluctance and hesitation--whether from management wavering over costs or from veteran technologists 

wary of change. 

Even the most enthusiastic advocates for automation should ensure that taking such a momentous step 

is justifiable. Consequently, the lab manager must assess future needs as well as current requirements. 

The medical laboratory should already be conducting a sufficient number of tests to justify the initial 

expense, although future demand may be near enough and strong enough to offset current shortfalls. 

Today's medical laboratory that performs 400 hematology tests a day may soon be called to perform 

1,000 a day. Will the new automation system be able to handle the increased workload? Also, if a 

laboratory is located in a geographic area with seasonal demands, these requirements should be built 

into the initial assessment. For example, laboratories in Florida and Arizona experience enormous surges 

in capacity demands during the winter months. 

The impact of transitioning 

Experience has shown that the transition to automation impacts the laboratory in profound ways. Perhaps 

most importantly, an automated system reduces the amount of manual testing required and produces a 

corresponding improvement in test-result accuracy. If stringent rules and algorithms are put in place, 

fewer slide reviews or manual differentials may be necessary, and there will be less need for further 

manipulation of samples. Less sample manipulation means fewer opportunities for error. 

Many laboratories use the transition to automation as an opportunity to reevaluate their own workflow 

rules and processes. They often review their autoverification rules or implement new tests that were 

previously unavailable, whether such tests offer improved precision or provide entirely new testing 

capabilities. Additionally, as the amount of throughput increases, more data is generated. The laboratory 

has to analyze more samples in less time, so decision rules, protocols, and priorities surrounding the 

data, as well as filtering of the data, need to be taken into consideration. 
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While the transition to automation causes operational and management changes in the laboratory, there 

are ways in which the conversion requires surprisingly little change. If the changeover is successful, 

laboratory customers will not see any disruption in services, since the outgoing system can typically be 

run in parallel with the automated system during the final transition stages. The switch to automation can 

be surprisingly quick, and preparation usually takes no more time than it does to bring standalone units 

online. Other laboratory staff members continue to perform the same functions as before--providing 

samples ready for testing and receiving results, although the new speed with which results are returned 

may be surprising. 

 

Communication counts 

A critical step during the transition to automation is to initiate an effective communication program. As the 

decision to automate is being made, communication with decision-makers outside the laboratory must 

emphasize the current and future needs of the laboratory. Executive decision-makers may be inclined to 

consider the merits of competing bids solely on price. While the cost factor is certainly a significant one, 

lab managers know that issues such as reliability, flexibility, and expandability are also important, so they 

must effectively communicate the relative strengths of different systems and equipment. 

When the decision to automate has been made and the process is in the preparatory stages, the lab 

manager should communicate with other key departments in the healthcare facility. In addition to 

showcasing the upgrades taking place in the laboratory, the lab manager can also solicit feedback on 

additional, and perhaps unexpected, capabilities that other departments would like to see put into place. 

Similarly, the manager should also ensure that the lab staff is trained appropriately and should make 

other efforts to optimize the transition. It is extremely important to reassure laboratory staff that their 

positions are not at risk and that they will probably be moved to other areas of the lab where their high-

level skills, training, and expertise will be better utilized. 

Communication and cooperation with the laboratory information system team is critical. New systems 

must be properly integrated with existing ones, and rules and algorithms that preserve the lab's ability to 

properly process abnormal samples and reduce the number of unnecessary manual reviews must be 

written. A good vendor will provide assistance with all of these tasks. 

Implementation of automation is truly an exciting process. A medical laboratory will never be the same, 

and a well-managed, properly automated lab will be able to meet future demands in a more effective and 

dynamic fashion. With the right preparation and planning, transition to automation can be conducted in a 

strategic manner. 
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Veterans Health Information Systems and Technology Architecture 

(VistA) 

This is open source software basically made for the service class people in US. It is an enterprise-wide 

information system built around an electronic health record, used throughout the United States 

Department of Veterans Affairs (VA) medical system, known as the Veterans Health Administration  

EHR may include a whole range of data in comprehensive or summary form, including demographics, 

medical history, medication and allergies, immunization status, laboratory test results, radiology images, 

and billing information. VistA supports both ambulatory and inpatient care(6.3) 

 

The most significant is a graphical user interface for clinicians known as the Computerized Patient 

Record System (CPRS); In addition, VistA includes computerized order entry, bar code medication 

administration, electronic prescribing and clinical guidelines. 

 

 

Laboratory Information System 

 

A lab information system ("LIS") is a class of software that receives orders, and stores information 

generated by medical laboratory processes. These systems often must interface with instruments and 

other information systems such as hospital information systems (HIS). A LIS is a highly configurable 

application which is customized to facilitate a wide variety of laboratory workflow models. Disciplines of 

laboratory science supported by LIS include hematology, chemistry, immunology, blood bank (Donor and 

Transfusion Management), surgical pathology, anatomical pathology, flow cytometry and microbiology. 

Use of an LIS is a critical piece of the clinical IT spectrum of systems and contributes significantly to the 

overall care given to patients. The LIS is used in inpatient and outpatient settings and in many cases is 

designed to support both.(6.6) 
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Laboratory Information Systems commonly support the following features: 

• Patient Registration (referral) 

• Order Entry 

• Sample collection 

• Specimen accessioning 

• Specimen Processing 

• Result(s) Entry 

• Reporting 

Modules VistA offers 

 

1) Clinical 

2) Infrastructure 

3) Financial-administrative 

4) Healthevet 

 

CLINICAL – CPRS 

                    DENTISTRY 

                    LABORATORY 

                    RADIOLOGY 

                    PHARMACOLOGY 

                    SURGERY 

                    PIMS etc 
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INFRASTRUCTURE – CAPACITY MANAGEMENT TOOLS 

                                     FILEMAN 

                                     HL7 (VISTA MESSAGING) 

                                     MAILMAN 

                                     NATIONAL PATCH MODULE 

                                     SURVEY GENERATOR etc 

 

FINANCIAL-ADMINISTRATIVE SECTION – ACCOUNTS RECEIVABLE 

                                                                     CLINICAL MONITORING SYSTEM 

                                                                     FEE BASIS 

                                                                     INTEGRATED BILLING 

                                                                     RECORD TRACKING etc 

 

HEALTHEVET – CLINICAL INFORMATION SUPPORT SYSTEM 

                           ELECTRONIC SIGNATURE 

                           PERSON SERVICES 

                           REGISTRIES etc 
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Modules of Vista Which Are Going To Be Implemented In Client Chain of Hospitals   

 

1) CPRS (Computerized Patient Record System) 

2) LIS (Laboratory Information System) 

3) RIS (Radiology Information System) 

4) PIS (Pharmacology Information System) 

5) PIMS ( Patient Information Management System) 

 

 

CPRS (computerized patient record system) – It is a comprehensive vista program, which allows 

clinicians and others to enter and view orders, progress notes and discharge summaries, problem list, 

view results, reports, etc. 

CPRS organizes and preset all relevant data on a patient in a way that directly supports   clinical decision 

making. The comprehensive cover sheet displays timely, patient centric information, including active 

problem, allergies, current medications, recent laboratory results, vital signs, hospitalizations and 

outpatient clinical history. CPRS capabilities include:   

a) Real – Time Order Checking System 

b) Notification System 

c) Patient Posting System 

d) Clinical Reminder System 

e) Remote Data View  
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laboratory - Laboratory module enables the user with Ordering of tests and procedures on both patient 

and non-patient specimens, Collection and Accessioning of specimens into the Laboratory database, 

Processing and analysis in appropriate department or work areas, review and verification of results, 

Reporting of results and/or diagnoses for clinical health care treatment, Analysis and reporting of quality 

control data used in generating results and Providing management statistical data as well as 

requirements for accreditation by regulating bodies and agencies 

 

 

 Radiology Module - Radiology / Nuclear Medicine package is a comprehensive software package, 

designed to assist with the functions related to processing patients for imaging examinations. The 

Radiology / Nuclear Medicine package automates the entire range of diagnostic functions performed in 

imaging departments, including request entries by clinical staff, registration of patients for exams, 

processing of exams, recording of reports/results, verification of reports on-line, displaying/printing results 

for clinical staff, automatic tracking of requests/exams/reports, and generation of management 

statistics/reports, both recurring and ad hoc. The Radiology / Nuclear Medicine package automates many 

tedious tasks previously performed manually, providing faster, more efficient and accurate data entry and 

more timely results reporting. One of the important features provided by VistA is 

VistA Imaging 

The Veterans Administration has also developed VistA Imaging, a coordinated system for communicating 

with PACS (radiology imaging) systems and for integrating others types of image-based information, such 

as, pathology slides, and scanned documents, into the VistA electronic medical records system. This type 

of integration of information into a medical record is critical to efficient utilization. 

Surgery Module 

The Surgery package is designed to be used by Surgeons, Surgical Residents, Anesthetists, Operating 

Room Nurses and other surgical staff. The Surgery package is part of the patient information system that 

stores data on the Department of Veterans Affairs (VA) patients who have, or are about to undergo, 

surgical procedures. This package integrates booking, clinical, and patient data to provide a variety of 

administrative and clinical reports. 

 

http://en.wikipedia.org/wiki/VistA_imaging
http://en.wikipedia.org/wiki/Picture_archiving_and_communication_system
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Pharmacy Module 

The Pharmacy package provides a method of management, dispensing, and administration of inpatient 

drugs within the hospital. Hospital Medications combines clinical and patient information that allows each 

medical center to enter orders for patients, dispense medications by means of Pick Lists, print labels, 

create Medication Administration Records (MARs), and create Management Reports. Hospital 

Medications also interacts with the Computerized Patient Record System (CPRS) and the Bar Code 

Medication Administration (BCMA) packages to provide more comprehensive patient care. 

 

VistA was developed using the M or MUMPS language/database. The VA currently runs a majority of 

VistA systems on the proprietary Intersystems Cache version of MUMPS, but an open source MUMPS 

(Massachusetts General Hospital Utility Multi-Programming System) database engine, called GT.M for 

Linux and Unix computers has also been developed.  GT.M is an implementation of the Standard M 

programming system (M = MUMPS = Massachusetts General Hospital Utility Multi-Programming 

System). VistA is written in Standard M. GT.M is an implementation of M from Fidelity Information 

Services. In addition, the free and open source nature of GT.M allows redundant and cost-effective 

failsafe database implementations, increasing reliability for complex installations of VistA. 

 

  

3.0 Methodology 

 

3.1   Assumptions 

 

➢ It is assumed that at the client level the various users are adept with the functional knowledge of 

their respective specialties.  

➢ The department has a well established functional workflow which is adhered properly 

➢ The service quality at the client level is of International standards 

➢ At the service providers level it is assumed that the service providers are well equipped with the 

new technology and have a relatively good experience in Implementation. 
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3.2 Illustration 

  

ID Task Name Start Finish Duration

Aug 2010 Sep 2010 Oct 2010 Nov 2010

8/8 8/15 8/22 8/29 9/5 9/12 9/19 9/26 10/3 10/10 10/17 10/24 10/31 11/7

1 3w8/27/20108/9/2010Defining the Problem

2 .8w8/12/20108/9/2010Study Implementation Project Details

3 .8w8/18/20108/13/2010Studied Worldwide Implementation aticles

4 .4w8/20/20108/19/2010Discussion with mentor 

5 1w8/27/20108/23/2010Finalizing the Dissertation Topic

6 2w9/10/20108/30/2010Literature Survey

7

8

9

10

.6w9/1/20108/30/2010Finding Articles/ Manuals

.4w9/3/20109/2/2010Sorting Articles/ Manuals

1w9/10/20109/6/2010Reading Articles/ Manuals

1w9/17/20109/13/2010Methodology Adopted

11

12

13

14

15

16

17

.4w9/14/20109/13/2010Studying Various Project Methodologies

.4w9/16/20109/15/2010Discussion with Mentors About Methodology

.2w9/17/20109/17/2010Finalizing Methodology

3w10/8/20109/20/2010Data Collection

2w10/1/20109/20/2010Client site visit

1.8w10/1/20109/21/2010Client Staff  Interview

1w10/8/201010/4/2010Implementers Interview

18

19

20

21

22

23

2.2w10/25/201010/11/2010Compilation Analysis

.6w10/13/201010/11/2010Data Compilation 

1.4w10/22/201010/14/2010Data Analysis

.2w10/25/201010/25/2010Reviewing Analysis to Mentor

2.2w11/9/201010/26/2010Documentation

24

25

1.4w11/3/201010/26/2010First Draft Preparation

.4w11/5/201011/4/2010First Draft Review

.2w11/8/201011/8/2010Final Draft Preparation

26 .2w11/9/201011/9/2010Report Finalized

 

FIGURE 3 - WORK BREAK DOWN STRUCTURE 

 

The study would be primarily covering the various stages of EHR Implementation being covered 

in Multispecialty Hospitals till date, in the Data Collection and Compilation Analysis of the Work 

plan.  
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3.3 Out Of Scope 

 

1) The gaps in the requirements requested by the client, which cannot be provided by Vista will be out of 

scope for our implementation process. 

 

2) Since the dissertation period will be over by the time of go –live phase, this project will not be able to 

cover the real challenges that the product might phase at that time. 

 

 

 

3.4 Implementation Objectives 

 

The main objective of this implementation is to make the entire process and all workflows of laboratory 

automated, systematic and easily accessible by all the staff, which interacts with it. 

 

3.5 Implementation Assumptions 

 

The assumptions for this implementation are: 

1) The systems and the application will be available as required for the implementation 

2) The data that is required to be provided by the client side will be readily available in a comprehensible 

form 

3) The software and the server will be in place before starting off with the actual implementation process. 

3.6 Art Of Implementation(6.4) 

 

The healthcare industry is in the midst of an exciting technology transformation. With governmental 

bodies and trade associations calling out for widespread IT adoption, medical professionals are starting 

to heed these calls. Physicians of all strides are beginning to trade in their paper charts for software 

applications that help improve patient care, yield greater efficiency and productivity, and boost revenue. It 

is also said that  
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“Learning how to use an EHR is a lot like 

learning a musical instrument. The hospital don’t just 

pick it up the first day and expect to be a virtuoso.” 

The three T’s 

Team, Tactics,Technology. Team refers to people and organizational issues, tactics to specific 

techniques and choices made in design and setup, and technology to the software, hardware and 

network choices the company will make. Many implementation issues are common to large and small 

practices alike. Yet large practices, perhaps due to their complexity, tend to suffer more from team 

issues, and small practices, perhaps due to their more limited resources and experience, tend to falter 

when it comes to technology issues. Any size practice can crash and burn when it comes to tactics. 
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Team 

 

Everyone in the hospital practice will play some role in the success or failure of the hospital EHR 

implementation. Some roles will be bigger than others, but they all need to be acknowledged and 

understood from the start. 

 

Three types of leaders(6.5) 

 

Study after study on EHR implementations reports the same thing: People are the key, and leadership is 

one of the biggest issues. An EHR project needs three kinds of leaders: a physician champion (or two 

or three), a CEO and a skilled project manager. In a small practice, the physician champion and 

CEO may be the same person. That should help the implementation’s chance for success. 

The physician champion should be a respected clinician who is a good communicator and a tireless 

supporter of the project. He or she should be the engine that motivates others. Physician champions 

are so important that one report stated, “Identify an EMR champion – or don’t implement.” 

 

The CEO and the rest of the hospital practice’s senior management team should fully back the project 

through thick and thin and help provide the needed resources. They should help clear the 

track of obstacles. 􀂱 

 

The project manager should not be just any available manager. Rather, he or she should be someone 

who is trained, skilled and experienced in managing complex information technology (IT) projects with 

overlapping timelines and multiple stakeholders. Ideally, the project manager will have managed an EHR 

implementation before. He or she will be the engineer that keeps the train on track and anticipates the 

stops ahead. Large practices will need to hire a full-time manager, while small practices will likely partner 

their office manager with an implementation manager assigned by the EHR vendor. 

 

Change management. Not only does an EHR project need good management, but it also needs broad 

stakeholder involvement, a motivated implementation team and an excellent communication plan.  

 

The hospital will need to understand the EHR’s capabilities and determine how it can be used to 

streamline and improve current paper-based office processes. Using an EHR will require the hospital to 

change the way the hospital do many things and who does what. EHRs offer an opportunity for the 
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hospital to improve the hospital’s office efficiency and service level, but that isn’t automatic. This means 

change, and change is a troublesome word to many people. It inspires fear, resistance and sabotage. 

Understanding and utilizing a good change management process will. 

 

 Expectations and goals. If the hospital buy an EHR expecting it to make the hospital loads of money 

without any extra work, then the hospital is on the way toward what the is perceived as a failed 

implementation. The hospital need to start out with realistic expectations. EHRs do require extra work for 

most users during the first year, and 

financial break-evens typically don’t occur until two to three years from the hospital’s go-live date. Setting 

specific, measurable goals for what the hospital want to accomplish with the EHR will also help the 

hospital define what constitutes success or failure. For example, the hospital might decide that all six of 

the hospital’s practice’s physicians need to be fully utilizing all seven modules of the hospital’s EHR by a 

target date. Or the hospital might decide to shoot for a 70-percent reduction in transcription usage 

practice-wide by a certain date. Goals like these should be determined early in the planning, if not before 

purchasing the hospital’s EHR, then certainly before implementing it. Again, be realistic. This is a long-

term project. That isn’t to say the hospital shouldn’t set high expectations. 

 

Establishing goals that are ambitious, but achievable, can be motivating. Yet it’s important to understand 

the hospital’s users’ needs, and to make sure they understand and share the stated goals. Otherwise, 

they might not play along, destroying the hospital’s implementation plans. Finally, it’s wise to monitor and 

communicate the hospital’s progress in terms of achieving the hospital’s goals. There are many ways to 

do this, but one easy tactic would be to display an implementation timeline poster in a break room where 

all staff can see it. This poster should show past and future key implementation dates and 

accomplishments. This will help keep things on course. 

 

Functional organizations. If the hospital’s practice is broken, the hospital needs to fix it before the 

hospital try to bring an EHR on board. Dysfunctional organizations are likely to have dysfunctional 

implementations. Excellent communication, clear lines of authority and an explicit decision-making 

process promote success. An implementation team composed of key stakeholders should design and 

monitor the implementation process, but one individual alone, the project manager, should direct the 

actual implementation. Of course, the project manager should do so in a collaborative, rather than a 

dictatorial, fashion. 
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Tactics 

 

New questions will pop up almost every day while the hospital is doing an EHR implementation. 

With the right tactics in place from the beginning, the hospital will have answers ready – for most 

of them. 

 

                                                                               

 

 

 

Workflow redesign.  A key piece of planning frequently mentioned by EHR implementation experts is 

“workflow redesign.” As mentioned above, an EHR implementation offers the hospital an opportunity to 

improve some of the hospital’s less efficient processes through automation and fewer steps. Ideally, for 

each major office process, the hospital should review the current paper process, analyze its steps and 

record them on a flow diagram. 

 

The hospital can then determine if the process can be improved by comparing it to a flow diagram the 

hospital create of an EHR process that accomplishes the same thing. Office processes that the hospital 

should examine include medication refilling, telephone messaging, appointment requesting, lab 

reviewing, other test reviewing, prescription writing, patient check-in, health maintenance tracking, 

referral making, lab and test ordering, communicating test results to patients, interoffice messaging and 

note charting. Not all EHR processes will be quicker and more efficient. The hospital shouldn’t insist that 

people switch from an efficient paper process to a less efficient EHR process just for the sake of 

automation. Sometimes, though, a slower EHR process can pay off in other ways, making it worthwhile. 

 
 
Plan, plan, plan. It can’t be said enough. 
Much of an EHR implementation’s 
eventual outcome depends on the 
planning the hospital do long before the 
hospital go live. Write the plan down. 
Use project management software. Talk 
to experts and other users. 
 
AVOID----------------------------------------→ 
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For example, progress note documentation with an EHR is typically slower than using dictation or even a 

paper check-box form. However, by documenting directly in an EHR the hospital immediately gain easily 

readable notes at the end of the visit. Notes can then be shared with patients or consultants, or the notes 

can be used for immediate review of those patient-care questions that arise before a dictation would 

normally return. 

 

Direct EHR note entry also commonly allows the hospital to record diagnoses and populates problem lists 

simultaneously. These computerized problem lists facilitate a wealth of disease management and quality 

improvement efforts that can only be dreamed of in the paper world. 

 

Big bang vs. phased implementation. 

 

Should all physicians go on the system at once? Should the hospital start all functions at once? Ideally, 

all physicians in one office should go on the EHR together. Otherwise, the office staff will need to run at 

least two different sets of processes for paper-based physicians vs. EHR physicians. Not only is that 

confusing, but it also is inefficient. However, if the hospital’s practice has more than one office, there is no 

overriding reason that all practices have to go on the EHR at one time. In fact, depending on the 

hospital’s practice’s resources, the hospital might be wiser to roll out one office at a time. 

 

A few practices have successfully implemented all functions of an EHR at once. This can be called “big 

bang.” The consensus, however, is that success is more likely if the hospital implement functions 

sequentially in what is known as “phased implementation.” Typically the hospital start by introducing less 

interactive functions first, like scanning and result reviewing, and then move on to more interactive 

functions, like interoffice messaging, prescription writing and note documentation. A lot of variability exists 

in this area, partly perhaps due to variation in EHR software. With regard to specific phased 

implementation strategies, the hospital should pay close attention to the hospital’s EHR vendor’s 

recommendations. 

 

Training. 

 

 Many implementations use a train-the-trainer approach, in which a core group of people are trained 

directly by the vendor. This group in turn trains the rest of the users at their site(s). 

Training for end users is best done within two weeks of going live so that new skills aren’t quickly 

forgotten. One initial training session may not be enough. Teaching complex skills, like efficient note 
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documentation for physicians, can be started with the initial training and then advanced with briefer 

updates. 

 

While some EHR skills apply to all users, distinct user groups, such as receptionists, records personnel, 

medical assistants/nurses and physicians, will benefit from customized training relevant to them. 

Training can be done classroom style, via the Web or one-on-one, depending on the hospital’s resources 

and inclinations. Initial training time will vary depending on the hospital’s software and implementation 

plan.  

 

 

      Note design.  

 

Vendors will often supply some standard note templates for the hospital’s use that their other customers 

have used. Given the variation in how physicians practice medicine, the hospital will most likely decide to 

customize these templates to suit the hospital’s practice style. Some practices develop dozens, even 

hundreds, of templates for use in a wide variety of clinical situations. The hospital will need to consider 

how much leeway each physician should have on customized templates. For example, should the 

hospital’s practice design one common template for the medical group on diabetes? Or would it work 

better if the hospital allowed each physician or practice site to create a customized variation? If the 

hospital is using a template for the purpose of disease management, then it makes sense to standardize. 

Otherwise, allowing individual variations will likely promote higher EHR utilization and efficiency among 

the hospital’s physicians. 

 

After the hospital has decided on a template policy, it still needs to offer the hospital’s physicians other 

ways to document their patient encounters. I’ve found that if the hospital tries to force everyone to use 

the same method of note documentation, then the hospital won’t be able to get everyone to use the 

system. Choosing an EHR product that allows a variety of ways to document notes will lead to fuller EHR 

utilization. In addition to templates, other documentation options include free text typing, voice 

recognition, partial- or full-note dictation using voice files, macro use and handwriting recognition. In 

some cases, a combination of these can be used to create a note most efficiently. 
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Going live. 

  

If the hospital has prepared well, turning the hospital’s system on, or “going live,” should be uneventful. 

Given that Mondays are the hospital’s busiest days, they are a bad choice for a “go live” day. Pick any 

other day. Make sure the hospital’s physicians have lighter-than-normal schedules – ideally about a 50-

percent workload. This will vary depending on the hospital’s implementation’s design. Ask the hospital’s 

vendor what has worked best for other customers. 

It’s common to underestimate how long it will take staff and physicians to get up to speed on the EHR. 

Remember, learning how to use an EHR is a lot like learning a musical instrument. 

The hospital doesn’t just pick it up the first day and expect to be a virtuoso. Depending on the complexity 

of the product, basic competency can easily take six months. That’s why phased implementations are 

typically recommended. 

 

Support. 

 

 Adequate vendor support is essential for success. If the hospital’s vendor fails to respond to the 

hospital’s calls for help or responds too slowly, the hospital’s implementation can be sabotaged. This 

speaks to the importance of thoroughly investigating the hospital’s vendor and the product before the 

hospital sign the contract. A common tip for success is to create one or more “power users” at each 

clinical site. 

These will be employees to whom the rest of the hospital’s staff can turn first for immediate advice on 

many issues. If the issue is beyond a power user’s knowledge, then it is passed up to the hospital’s 

internal IT staff or the hospital’s EHR vendor. 
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 Need for speed and high network availability. 

 

Poorly written software that requires numerous clicks to accomplish a process, compared to an alternate 

product that does the same thing with one click, makes it harder for EHR users to succeed. Inadequate 

server memory or processing power or poor network design can slow down common EHR tasks to the 

point of crippling them. Small practices should be sure to have excellent IT support or consider an 

application service provider (ASP) model. With an ASP, an outside entity maintains the servers and 

backs up the hospital’s data. The hospital just provides desktops and a broadband Internet connection. 

 

 

Testing. 

 

 If the hospital is running hospital’s own servers, the hospital should have a “test” environment to mirror 

the hospital’s “live environment. All new software products, upgrades and patches should be thoroughly 

tested before unleashing them in the live environment. Otherwise, something as simple as installing a 

new patch could cause the hospital’s EHR to malfunction during the middle of a busy workday. After that 

happens a few times, the hospital’s users will be eager to go back to paper. Be aware that the hospital’s 

Technology 
 
Many EHR experts say that people problems, or 
what I call “team” issues, rather than technology 
problems, lead to nearly all EHR failures or 
partial implementations. Their favorite examples 
always involve one practice that succeeded and 
one practice that failed, even though they 
bought the same EHR system and used the 
same hardware. But the experiences and 
conversations with other users have led experts 
to the perspective that technology matters too. 
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IT personnel should perform different types of testing with names like “smoke testing,” “end-to-end 

testing” and “volume testing” before a new implementation. Although a detailed description of testing 

techniques is beyond this article’s scope, the hospital should get a list of all the recommended types of 

testing from the hospital’s EHR vendor and then ensure that this is done by whoever will be responsible 

for it in the hospital’s implementation. 

 

 

 

 

 

 

IT support and maintenance.  

 

The more complex the hospital’s server and network environment, the more support and maintenance 

the hospital will need. Get expert help here or suffer the consequences. Server and network hardware 

can be expensive. Because EHR software is also expensive and EHR vendors want to promote sales, 

they have a stake in quoting the hospital the minimal hardware configurations that will work with their 

product. Consider getting independent verification on their specifications if possible. Ask for a list of the 

hardware choices some of their other clients made. Also, don’t go with the minimums. 

 

Performance will be enhanced if the hospital will have a buffer. Remember, from the end-user’s point of 

view, speed is everything. Having to wait for the screens to change while the hospital is in the middle of a 

busy day practicing medicine is not acceptable. 

 

 

 

Disaster recovery. 

 

The hospital will invest heavily in hardware, software and training. The hospital will reap many rewards 

for the hospital’s efforts. Yet there is one more investment the hospital must make that will have no 

obvious return. The hospital need to back up the hospital’s data daily and have a working disaster 

recovery plan. Think of this as an insurance policy. The hospital should test the back-ups and make sure 

they work. The hospital also should build redundancy into the hospital’s system to maintain high 

availability of the EHR. Get some expert IT advice here. 
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POINTS TO KEEP IN MIND BEFORTE STARTING OFF WITH THE EHR IMPLEMENTATION 

• The hospital’s EHR implementation has a better chance for success if the hospital organizes it into three 

categories:  team, tactics and technology. 

 

• Studies have found that a practice’s employees are the key to an EHR implementation’s outcome, with 

project managers playing a critical role. 

 

• Everyone involved with the new EHR will need to be open-minded about changing the way the practice 

operates. 

 

 

• If the hospital’s EHR implementation team is given unrealistic goals, the project is likely to end as a 

perceived failure. 

 

• When it comes to the hospital’s implementation tactics, spend as much time as possible planning, which 

should cut down on surprises as the project proceeds. 

 

• It’s critical that the hospital maintain a consistent policy on who will handle data entry and which data they 

will enter. 

 

• It’s critical that the hospital maintain a consistent policy on who will handle data entry and which data they 

will enter. 

 

• When the hospital is ready to “go live” with the EHR, try to avoid starting on a Monday, which is already 

the hospital’s busiest day. 

 

• Many practices designate in-house EHR “power users” to whom other employees can turn first for advice 

and support. 

 

• Technological problems, such as poorly written software or inadequate server memory, can cripple an 

EHR implementation. 
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• Line up expert IT support and maintenance. 

 

• The hospital’s data should be backed up daily. 

 

• With careful planning and good advice, the hospital’s EHR project will succeed 
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3.7 Implementation Process Used By Dell For Laboratory Module Implementation 

 

 Implementation is a long step wise process which requires careful, detailed understanding of each step 

involved in it. The various steps of implementation are:  

1) Demonstration of the product 

2) Requirement analysis 

3) Designing the workflows 

4) Data Collection  

5) Data Verification 

6) Configuration 

7) Training of the users and super users 

8) User acceptance test 

9) Go-Live 

10) Integration with the analyzers 

 

3.7.1 Demonstration Of The Product 

 

The process of the implementation starts form the very first demonstration of the product once the vendor 

is called after submitting his quotation against the request for proposal. In this phase, a high level 

presentation of the product is given by the marketing team of the company where in 

All the features of the product are shown to the client and the capabilities and salient features are 

highlighted 
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3.7.2 Requirement Analysis  

 

Once the handshake between the client and the vendor is complete, after weighing all the pros and cons, 

a thorough analysis of the expectations and the requirements put forth by the client via group 

discussions, site assessments and personal interviews are analyzed, the requirements are also collected 

by various other means for e.g. site assessment and interviews, a comprehensive assessment of what 

the product can provide and what the client is expecting is done and the gaps are figured out. In case of 

our product, Vista Laboratory was going to be implemented and was to replace the HIS which was 

already working in the hospital, hence a requirement analysis was done based on the provisions of HIS 

and the provisions of VISTA, and it was also noted that what can be provided by Vista Lab after the 

customizations and what cannot be provided. The requirements are classified by color codes and are 

documented as:  

                             

CCN: Change Control Number 
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FIGURE 4 - SCREEN SHOT OF 
REQUIREMENTS 
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FIGURE 5 - SCREEN SHOT OF THE REQUIREMENTS 
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As shown above a complete analysis of the requirements is done and is discussed between the vendor 

and the client and possible solutions are presented by both the sides and the final plan is then chalked 

out.  

 

 

3.7.3 Designing The Workflows 

 

After the negotiations about the requirements and the offerings are closed, vendors do site assessments 

and interviews at various levels to check the existing workflow and see if that matches with the workflow 

the product is offering, there again discussions are held so as to make the product and hospital workflow 

compatible with each other for smooth functioning and smooth transformation of the hospital from manual 

work to computerized work. In this step a priority and comfort based study is done which has to be 

economically efficient at the same time for the hospital and it is noted that what all customizations are 

required and at what level i.e. either at the hospital level or at the product level. For this particular case 

e.g. 

FIGURE 6 -SCREEN SHOT OF REQUIREMENT ANALYSIS 



53 | P a g e  
 

 

 

 
FIGURE 7 - SCREEN SHOT FOR I.P.D LABORATORY WORKFLOW 
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FIGURE 8 - SCREEN SHOT OF LAB COLLECT LABORATORY 
WORKFLOW 



55 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 9 - SCREEN SHOT OPD LABORATORY WORKFLOW 
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FIGURE 10 - SCREEN SHOT OF PHLEMOTOMY ROUND 

LABORATORY WORKFLOW 
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FIGURE 11 - SCREEN SHOT OF ANALYZERS INTEGRATION 
WORKFLOW 
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3.7.4 Data Collection 

 

In this step the data which has to be there in the system, by default, for carrying out various processes of 

the hospital is collected. This data collection is again done by the vendors from the staff of the hospital 

which is working for that particular department for which the system is going to be implemented. The 

person from whom the data is collected should be an authorized person and should be having a 

complete and correct knowledge of all the data. This data is provided by the hospital in the form of 

worksheets called as DOW i.e. Data Object Worksheets. 

 

 For e.g. the DOW of laboratories consists of two things: 

 

1) Individual tests 

 

2) Profiles 

INDIVIDUAL TEST DETAILS CONSISTS OF: 

a) Test name                                                                       o) Outsourced 

 

b)  Synonym                                                                        p) Description  

 

c) Type (Input/output/both)                                                  q) Location   

 

d)  Department 

 

e) Highest urgency allowed 

 

f) Print name 

 

g) Collection Sample type 

 

h) Site/Specimen 

 

i) From Age 
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j) To Age 

 

k) Gender 

 

l) Reference range low 

 

m) Reference range high 

 

n) Units 

 

 

 

 

  

FIGURE 12 -  SCREEN SHOT OF A DOW (DATA OBJECT 
WORKSHEET) FOR INDIVIDUAL TESTS IN LABORATORY 
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PROFILE DETAILS CONSIST OF: 

1) Panel/Profile 

name 

 

2) Synonym 

 

3) Type: 

both/input/output 

 

4) Highest urgency 

allowed 

 

5) Print name 

 

6) Collection sample 

type 

 

7) Tests that are 

part of the panel 

 

8) Ward remarks 
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3.7.5 Data Verification 

 

After the completion of the data collection process, the data is verified by a person who has got a 

thorough knowledge of the subject. Domain expert is the most important person who checks and verifies 

the data. Various points that are taken into consideration by this domain expert are: 

a) The lengths of the fields are apt or not. 

 

b) The panel enlists of all the tests it should have. 

 

c) The data type is correct or not for e.g. test name in alphanumeric and test I.D in 

numeric. 

 

d) The collection sample which details about the container the sample is going to be 

collected in is correct or not for e.g. all urine samples are collected in sterile plastic cup. 

 

e) The reference high and reference low ranges are correctly mentioned or not. 

 

f) The unit to measure enzymes, hormone or chemical is as per the standards or not. 

 

g) Usability and authenticity of the data is also checked in this step. 

 

FIGURE 13 - SCREEN SHOT OF THE DOW FOR 

LABORATORY PROFILES 
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h) It is noted that all mandatory fields are properly and correctly filled. 

 

 

 

 

 

 

 

 

 

 

 

 

3.7.6 Configuration Of The System 

 

Once the data is verified by the domain expert, this information is then configured into the system so as 

to make it available for patient /admin related transactions. The configuration of the system is a step wise 

process in the laboratory. The data configured into the system is interlinked at instances. The order of 

configuration is: 

 

a) Hospital (facility) is configured in PIMS (patient information management system). 

b) Accession area 

c) The site/specimen 

d) Collection sample  

e) Data name  

f) Tests (individual tests) 

g) Tests (Profiles) 

 



63 | P a g e  
 

 

 

ACCESSION AREA 

ROLL AND SCROLL SCREENSHOT 
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SITE/SPECIMEN 

FIGURE 14 - ROLL AND SCROLL 

SCREENSHOT 
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COLLECTION 

SAMPLE 

FIGURE 15 - ROLL AND SCROLL SCREENSHOT 
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DATA NAME 

FIGURE 16 - ROLL AND SCROLL SCREEN SHOT 
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FIGURE 17 - SCREEN SHOT OF THE 
CONFIGURATION PROCESS 

LABORATORY DEPARTMENT 

ACCESSION AREA 

COLLECTION SAMPLE 

SITE/SPECIMEN 

DATA NAME 
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a) LABORATORY DEPARTMENT: first of all, PIMS (Patient management information 

system) which provide the basic frame work of the entire hospital, will configure laboratory department in 

the system 

 

b) ACCESSION AREA: Laboratories Services are established with a view to provide 

wide range of Laboratory investigations, necessary for patient care. It consists of disciplines of 

Biochemistry, Clinical Pathology, Hematology, Immunology, Microbiology & Serology, Histopathology, 

Cytopathology and Immuno-Histo chemistry also known as accession area. All these disciplines provide 

qualitative and quantitative analysis of biological fluids such as blood, serum or plasma, tissue, urine, 

stool, CSF etc., for specific constituents to support Clinicians in the practice of medicine. The accession 

areas are equipped with state-of-the-art equipments.  

 

c) COLLECTION SAMPLE:  collection sample indicates the container in which the 

specimen has to be taken and tested in, the options of collection sample are: 

 

1) Bottle 

2) Sterile tube 

3) Sterile container 

4) Urine cup 

5) Culture swab 

6) Vacutainer 

 

d) SITE/SPECIMEN: This part of the configuration defines the kind of specimen taken for 

examination. It gives an option to choose from whole blood, serum, plasma, tissue, urine, stool, CSF etc 

and based on the type of specimen required for particular pathology or diagnosis the specimen is 

chosen. 
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e) DATA NAME: Configuring a data name is important for the reporting purposes. It is 

configured to get a comprehensible display in the report. 

3.7.7 Training Of The End Users And The Super Users 

 

After the system is ready in terms of system (desktops, printers, scanners etc) and application, to make it 

useable by the users, training is held.(6.9) To make the work easier and the directions to use the systems 

more readily available, a training manual is made with the help of the documentation team. 

Consultants make training manuals differently for the users and the super users and manuals are made 

department wise i.e. to train a particular group of people for laboratory and particular group for radiology 

module and likewise.  

Trainings are scheduled with the help of the training team, which is responsible for the schedule 

planning, choosing the super users and exclusive training to them, the arrangement of infrastructure that 

is required for the training, and this team also ensures the quality of the user manuals. 
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 FIGURE 18 - SCREEN SHOT SHOWING THE USERS AND SUPER 
USERS TO BE TRAINED 
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FIGURE 19 - SCREEN SHOT OF LABORATORY 
TRAINING MANUAL 
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3.7.8 User Acceptance Test 

 

After the users are fully trained in using the various modules which they are supposed to, then a user 

acceptance test is taken, just to ensure that the system is totally compatible and easy to use by the staff 

of the hospital. A series of hypothetical test case scenarios are built by the super users and the 

understanding and acceptability of the users are checked with the help of these scenarios, these cases 

help us check the knowledge of both the users as well as the super users since they are the ones who 

design the scenarios. 

The case scenarios include different flows of the system and work just to ensure that the system behaves 

the way it is expected to. 

 

One sample user acceptance scenarios is: 
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             ABOVE SCENARIO: 

The above scenario is when a technician tests 12 similar samples gets the same result, and he now 

wants to enter these results all at one once in the system for all the tests. 

1) The module for this scenario is that of laboratory. 

2) The test case I.D no. is for lab and is from biochemistry hence L-BC. 

3) The scenario description is the same as our case i.e. technician wants to stuff in the result for all the 

same tests in one go. 

4) Pre requisites are:  

a) The samples should be for the same tests. 

5) Pre conditions are: 

  a) The samples should be accessioned. 

 b) The samples should be having the same results. 

FIGURE 20 - SCREEN SHOT FOR A USER ACCEPTANCE 
SCENARIO 
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6)   Action steps are the series of events which are completed before the entry of the results into the              

system. 

7)  Actors are the people who are a part of the entire process, here there is just one actor i.e. the 

technologist. 

8)  Post conditions are the conditions which can be identified once the process is completed. 

9)  Results are as per the scenarios, like in this case one of the results could be stuffing of the results in the 

systems all together. 

10) When the process is completed the remarks are taken by the client in his own words. 

11) Thereafter the satisfaction level of the client is checked wherein there are 3 satisfaction levels, level 1 is 

that the client is happy with the system; level 2 is that the client is satisfied with the system and level 3 is 

that the client is unsatisfied with the system. 

12) Remarks from the company are also given on the basis of the kind of the response received by the client, 

if the client is happy with the system then company gives no remarks, if the client is satisfied, remarks are 

written by the company such that to make the system even more client friendly, and in case the client is 

totally unsatisfied the entire system is reviewed so as to find out the loopholes and correct them and 

develop a robust, user friendly system. 

 

           3.7.9  Go Live 

 

The go live stage of any software or application rollout is the most crucial part of the business. This is the 

make or break phase that could define the immediate future of the business and it requires a totally error-

free solutions for this. Complex application with even minor probability of error can bring down reliability 

during user acceptance and the “go-live” stage. Countering these factors requires a structured 

methodology for a test plan, test environment, verification and execution. 

 

This phase of the implementation project is concerned with supporting and optimizing the operating 

system, both technical infrastructure and load distribution as well as the business processes. 

 

Checklists for all the setups and all the configurations are made and all the tests, panel and their 

configurations are checked. 

 

After ensuring this the “Green Flag” is given to the project which symbols that now the application is all 

set to go-live in the real environment. 
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3.7.10 Integration With The Analyzers 

 

 

 

 

 

 

 

The transmission mode in Analyzer  

      a). Unidirectional 

      b). Bi-Directional 

 

In Unidirectional mode results only will be receiving from the Analyzer. In Bi-directional mode test-

requests order will be placing to the Analyzer and Analyzer in turn will process the specimen for the 

requested tests and will return the results when they are ready. The transmission mode will depend on 

the manufacturer and the model of the Analyzer. In order to communicate between HOST and the 

Analyzer certain parameters have to be set on the Analyzer. The mechanism of connectivity is as follows. 

The Analyzer is connected to a computer by a data cable prepared in accordance with the specifications 

given by the vendor of the Analyzer. In the computer that is connected with the Analyzer a program will 

be running continuously to receive and send the data from Analyzer to HOST.(6.8) 

FIGURE 21 – ANALYZERS COMMUNICATION 
WITH LIS 
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Connection modes with Analyzers 

▪   RS232 Serial Port Connection 

▪  TCP/IP connection  

▪   Hybrid connection  

                    

 

RS232 Serial port connection 

The serial port is an I/O (Input/Output) device. An I/O device is just a way to get data into and out of a 

computer. There are many types of I/O devices such as serial ports, parallel ports, disk drive controllers, 

Ethernet boards, universal serial buses, etc. Most PC's have one or two serial ports. Each has a 9-pin 

connector (sometimes 25-pin) on the back of the computer. Computer programs can send data (bytes) to 

the transmit pin (output) and receive bytes from the receive pin (input). The other pins are for control 

purposes and ground.  

RS232 follows the below protocols: 

 

1) Application Layer      

2) Presentation layer 

3) Data link layer 

4) Physical layer  

 

Limitations 

•       Cable length should be maximum 15 meters, or else noise will  occur in  transmitting data. 

•       Windows OS will support maximum 4 serial port for one PC. 

Setup for RS232, 

 Following parameters are required for interface server to communicate with analyzer. 

There are baud rate, stop bit, parity bit, data bits   

Port No  - which port is going to bind for communication   

Baud rate-Data flow per second 

Data bits  - Length of data bits 

stop bits -   Number of stop bit in data bit 

Parity bit-   For Error checking Parity details. 
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          TCP/IP connection 

 

Transmission control protocol and internet protocol . It is used on LAN, WAN.   

TCP/IP communication is following 7 layers protocol 

  1) Application  

  2) Presentation 

  3) Transmission 

  4) Network 

  5) Control  

  6) Data link 

  7) Physical 

 

3.8 Challenges In The Implementation Of Vista Laboratory Information System 

 

 

1) Features which were absent in the application, but were compulsorily required by the client. 

2) New requirements which were emerging at the time of site assessment, and were not present in the 

application. 

3) Mapping of the workflows, there were different workflows being practiced in the different branches of the 

client hospital, but for the proper use of the application a unique workflow was to be used, commonly. 

4) Difference in workflow between application and the workflows being currently used. 

5) Getting accurate and complete lab data for all the branches, that was to be sorted and configured in 

Vista, deletion was to be done of the junk data on grounds like duplication, multiple tests with multiple 

specimens. 

6) Writing of the scenarios to test the usability of the application, before actually implementing the 

application. 
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4.0 Results 

 

 

 

 

 

 

As shown in the graph above: 

      There were 124 business requirements of the client out of which, after implementation of this application 

98 could be fulfilled and 26 were out of the scope of Vista. This implies that the application is able to fulfill 

approximately 80 percent of the client’s needs. 

FIGURE 22 – REQUIREMENT GRAPH 
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As shown above there were a total of 684 tests and panels which were configured, out of which 634 were 

individual tests and 50 panels of various tests. 

 

 

 

FIGURE 23 – CONFIGURATION GRAPH 
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There were 3395 end users and 227 super users to be trained in all the 8 client’s hospitals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 24 – TRAINING GRAPH 
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5.0 Discussion 

 

              

Amongst the multitude of reasons driving healthcare laboratory automation, these can be broadly 

classified as internal and external drivers. Internal drivers are those emanating from within the 

organization as a response to operational challenges, quality initiatives and organizational drive. External 

drivers come about as a result of market competition, customer expectations and regulatory 

requirements.(6.7) 

 Quality pushes the adoption of information systems for reasons like parameterization, data acquisition, 

aggregation and analysis, performance measurement and monitoring.  Parameters like time of action, 

reasons for delay in discharge process are measured at the point of action and analyzed over a period of 

time to uncover the process & operational inefficiencies and then be able to optimize it.  

Monitoring of operational cost is mandatory for any organization to be able to survive in the competitive 

environment. This requires an Information System to be in place to support a secure way of handling 

transactions, store data and present information in an analyzable format. Audits (accounting, process, 

clinical etc.) depend on this data for assessing the state of affairs and finding gaps or loopholes, with an 

opportunity to improve the systems & processes.  

Efficient utilization of organizational resources is promoted through resource planning which is brought 

about by the visibility of enterprise wide process and information. Trawling through the information 

systems, the operational reports capture the slackness in the processes and allow for constant 

monitoring. Once this information becomes available, the decision makers are empowered to take 

objective & informed decisions, thereby resulting in measurable performance improvement. 

Healthcare today finds itself at crossroads facing three major moving targets: 

• Cost  

• Access 

• Quality 
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For healthcare to be sustainable and be able to meet the patient's requirements, it has to be cost efficient 

& provide access to quality care. Increasingly the Information Systems are called upon to support these 

objectives. The benefit of Information Systems adoption in achieving these objectives flows from the 

following  

• Time - Real time flow of information 

• Place - Remote dissemination of information 

• Standardization - Processes & Workflows 

• Coordination -Among care providers 

• Decision support – Clinical knowledgebase, Clinical pathways & protocols 

• Retrospective analysis – Trends, audits, outcomes 

• Predictive analysis – What-if, simulation & modeling 

Hence with the implementation of VistA EHR the client will be able to meet its said objectives to a larger 

extent and be self sufficient in carrying out its operations. 

 

 

5.1 Conclusion 

 

Implementation of LIS is a very profitable and advantageous practice for both hospitals as well as the 

Patients, but it is not cake-walk, it needs a deep understanding of the pre implementation & post 

implementation stages, the specific requirements of all these phase, the pros and cons of all the 

stages.(6.11,6.12) 

 

Service provider has to ensure that sufficient time is spent at the beginning of the project on 

understanding the objectives, deliverables and scope of the project. 

 

The above study helps us to have a clear analysis of the various steps which are very important and 

should be kept in mind before buying an LIS for implementation. 

The results of the study help us determine all the factors one should keep in mind, before implementing 

an application like here. 
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80 percent requirements were being fulfilled after the implementation of the application, rest 20 percent 

should be weighed on the basis of their priority and the application should be implemented, on the basis 

of this or any additional application could be bought to take care of the rest 20 percent. 

There is a large number of tests and profile which are needed to be configured in the application as per 

the client hospital’s requirement, so this also has to be checked if the application supports such huge 

numbers being configured and made default for the staff. Like in this case the application does support 

the number of tests and profile the client hospital needs.  

Since there is large number of users, of this application, which includes every kind of staff, so this 

application is expected to be highly user friendly so that this may be totally functional and acceptable by 

all of them. 

 

5.2 Recommendations 

 

A careful understanding, verification and validation of the requirements of the client in the pre 

implementation stage, is a major recommendation so as to make the implementation of the application a 

success. 

A team of knowledgeable technologist should be made so as to make the application totally compatible 

with the need of the hospital with the maximum possible requirements being satisfied. 

The client should provide the vendor with a suitable and authentic point of contact who has the 

knowledge of the laboratory as well as can understand the application to a level such that the data 

collection and verification can be done accurately and completely. 

Training team should be knowledgeable, empathetic and cooperative so that they can share proper 

lessons about the application without making it appear a difficult transformation. 

A strong, dynamic and knowledgeable team should be built for the go-live stage, which can take the 

entire responsibility of the application, its working and which can act spontaneously if the hospital staff 

faces any hurdle.  
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HOSPITALS AUTOMATION SURVEY 

This survey is being conducted to find out views regarding the hospitals getting automated.This questionnaire 

has got 13 questions, it will take 4-6 minutes to fill it.This questionnaire is only for those people who have 

visited both automated and non-automated hospital/s. 

 
* Required 

 

1) Name * If you do not want to disclose your identity,please write'ANONYMOUS'  

 

2) Age *  

 

3) Educational Qualification *  

 

4) E-mail I.D *  

 

5) Contact Number (optional)  

 

6) Occupation *  

 

7) How often do you use computers? *  

• Daily 

• Frequently 

• Occasionally 

• Rarely 

 

8) Have you been to both types of hospitals, i.e. a non I.T enabled hospital and an IT enabled one? * In this 

question, IT enabled hospitals are ones which maintain a digital record of your medical care in both OPD and 

Inpatient practice  

• Yes 

• No 

 

 

Continue »
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Powered by Google Docs Report Abuse - Terms of Service - Additional Terms 
HOSPITALS AUTOMATION SURVEY 

 

* Required 

 

Page 2 

 

9) Did you find any difference in the time taken in the processes like registration, billing etc.? *  

• Yes, it took me LESSER TIME in I.T enabled hospital 

• Yes, it took me MORE TIME in I.T enabled hospital 

• No. the time taken was same 

• Could not/ did not notice 

 

10) Did you find any difference in quality of healthcare being provided in both the hospitals? *  

• Yes, I.T enabled hospitals provided better quality of healthcare 

• Yes, NON-I.T enabled hospitals provided better quality of healthcare 

• The Quality was same in both the hospitals 

 

11) Do you think that automating a hospital makes the entire process (registration,billing,diagnosis and treatment) 

more transparent? *  

• Yes 

• No 

• Don't know 

 

12) Do you think doctors and nurses tend to spend lesser time with the patients, if they have to enter the information 

in the systems? *  

• Yes 

http://docs.google.com/
https://spreadsheets.google.com/reportabuse?hl=en&formkey=dHgyRkJWUzlncmFwak9JbW5WUFN1N0E6MQ&source=https%253A%252F%252Fspreadsheets.google.com%252Fviewform%253Fhl%253Den%2526formkey%253DdHgyRkJWUzlncmFwak9JbW5WUFN1N0E6MQ
http://www.google.com/accounts/TOS
http://www.google.com/google-d-s/terms.html
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• No 

• Don't know 

 

13) If, given a choice, what would you choose? *  

• I.T enabled hospital but only if it costs the same as non. I.T enabled hospital 

• I.T enabled hospital even if there is added cost for digital permanent records/registration. 

• I will choose a non-I.T enabled hospital 

Thanks for your time 

• Only the responses of those individuals will be recorded who have visited both types of hospitals. 

•  

 

• 
« Back Submit
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