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ABSTRACT 

Patient Registration Information System is the computerized info1mation system 

to support the registration department. The existing workflow of the department is done 

manually. It takes a lot of time to process and also produces inaccurate results. In 

addition, the increased volume of patient causes it difficult to manually process 

efficiently. 

Therefore, the Information System is developed to solve the problem occurring 

from the existing system and to support the process and services in registration of the 

Bangkok Healthcare Hospital. The system consists of five processes: register patient, 

screening patient, medical services, arrange appointment, and maintain patient. The 

computerized system can provide accuracy, increase throughput, and reduce response 

time. 

Apart from the increased efficiency in registration department process and service, 

the Infom1ation System also provides management reports needed in decision making 

and future planning. 
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I. INTRODUCTION 

1.1 Background of the Project 

Nowadays, providing improved efficiencies and achieved global standard of 

healthcare in for hospital covering all medical and administration service have been 

greatly emphasized. To complete effectively, the hospital needs to get a much better 

integration between a registration department and several other depaiiments. 

The Bangkok Healthcare Hospital is a private hospital, offering a 24 hours 

service. Because of the increasing volume of patients, the existing manual system in the 

registration department has become inadequate in providing the data needed to satisfy 

the patients. In addition, the registration depaiiment also causes the high cost of 

management expenses. It needs a lot of empower to maintain the operation process, 

whereas it cannot support the daily decision making because the information is 

manually stored in document form that is difficult to search and sort. The cost of the 

pre-printed forms, relevant documents and maintenance are very high and flexible. 

Therefore, it is timely that the hospital needs an effective infonnation system; a 

computerized system, to facilitate the process of the registration and administration 

services by providing all required information that must be timely, accurate, and up to 

date. It should be easily accessible and readily available in order to improve as well as 

provide quality patient care. Fmihermore, daily repo1is will be produced to use as a tool 

for planning and decision making for the future. 

1.2 Objectives of the Project 

The objective of this project is to provide efficient medical service and to ensure 

that operation method and registration of registration department have good and 
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standardized quality and provide convemence m searching for patient record. To 

achieve this objective, the following tasks are carried out: 

(1) To improve the registration management of the organization by 70%. 

(2) To reduce a number of workers by 50%. 

(3) To reduce a lot of paper and document leading to an effective cost reduction 

by at least 75%. 

(4) To increase efficiency and to reduce processing time including storing and 

retrieving the data by 80%. 

( 5) To increase. efficiency for security of document by 80%. 

(6) To develop decision making by using the method of accessing that is faster 

by 75%. 

1.3 Scope of the Project 

The project presents the analysis, design, and proposed solution for the 

registration system that concentrates on the patient _information, patient medical record, 

and medical services dealing with taking care of patients who visit the hospital. The 

scope of the project can be categorized into: 

1.3.1 Review the CmTent Operation Model 

(1) Develop understanding of present and future operation model (e.g. patient, 

doctor, and service facilities). 

(2) Review existing operation method and reporting. 

(3) Interview operational person and management to identify requirements and 

gaps. 

(4) Prepare a concept design for the patient infonnation requirements. 

(5) Prepare a summary repo1i with finding, conclusions and recommendations. 

2 



1.3.2 Development of the proposed system that covers major parts of the Patient 

Registration Infonnation System as follows: 

( 1) Register 

(a) Create patient medical record. 

(b) Create new patient. 

(c) Issue magnetic patient card. 

(2) Maintain patient record 

(a) Keep tracking and maintain patient treatment record. 

(b) Upda~e patient info1mation. 

(c) Record doctor's diagnosis. 

( d) Delete old patient's record. 

(3) Manage appointment 

(a) Make appointment. 

(b) Check appointment schedule. 

( c) Cancel appointment. 

(4) Admission 

(a) Create admitted patient's record. 

(b) Discharge in-patient. 

(5) Inquiry 

(a) Inquiry patient information. 

(b) Inquiry appointment schedule by doctor. 

( c) Inquiry admitted patient. 

( d) Inquiry patient medical record. 

(e) Inquiry daily list of visit by department. 

(f) Inquiry prescription by HN. 

3 



( 6) Operation reports 

(a) Patient list report by department. 

(b) Patient medical record report. 

( c) Patient profile report. 

( d) Appointment list report by doctor. 

(7) Management reports 

(a) Generate patient statistics by month. 

(b) Generate patient statistics by department. 

( c) Gene~ate patient statistical comparison between year. 

1.4 Deliverables 

The deliverables for the system development project are as follows: 

(1) Work flow of the Existing System. 

(2) Context Diagram and Data Flow Diagram of the Proposed System. 

(3) Screen Layout and Report. 

(4) Cost and Benefit Analysis. 

1.5 Project Plan (Include Gantt Chart) 

The project plan is illustrated in the form of Gantt Chart as shown in Figurel.1. 
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II. THE EXISTING SYSTEM 

2.1 Background of the Organization 

The Bangkok Healthcare Hospital, established in 1985, was operated by skilled 

professionals specializing in a wide range of fields, medical equipment for treatments 

and diagnosis, and a highly trained and qualified medical staff ready to provide quality 

service. 

The hospital had a 3-floor building, capable of receiving 80 patients. There were 

between 5 and 6 highly respected doctors and 20 nurses. The hospital had the very latest 

technology in it's modem operating room and was highly respected and trusted by the 

people. Since its establishment the hospital has extended its facilities and services 

through continued investment in the latest technology and the employment of expert 

doctors and specialists. 

At present, the Bangkok Healthcare Hospital has a 7-floor building. It has 140 

beds, 30 examining rooms and is capable of serving 750 outpatients a day. There are 9 

specialist centers whose expert staff can diagnose and treat all kinds of diseases. 

The Bangkok Healthcare Hospital operates a 24 hour service. It is a medical 

center caring for patients of all nationalities and a place where medical technology and 

compassion met together for the well being of its patients. The organization chart of the 

Bangkok Healthcare Hospital is shown in Figure 2.1. 

2.2 Existing Business Functions 

The business functions of the Bangkok Healthcare Hospital are categorized into 

five main functions to act in its hospital as follows: 

2.2. l Administration Section: This section consists of: 

( 1) Administration Department 

6 
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They control and manage in the general matter of the hospital. 

(2) Registration Department: The main duties are below: 

(a) Creating patient record. 

(b) Keeping confidential patient record. 

(c) Providing patient services. 

(d) Screening patient. 

(e) Record patient's diagnosis. 

(f) Update patient's information. 

(g) Deleti_ng patient's record. 

(3) Personnel Department: The main duties are composed of: 

(a) Controlling the employment system. 

(b) Verifying time working of employee. 

( c) Making employee payroll from employee system every month. 

( d) Keeping confidential employee data. 

2.2.2 Operation: This section consists of: 

(1) Diagnostic Imaging Department 

They operate X-ray, Ultrasound, and various diagnostic examination. 

(2) Laboratory Department 

They are responsible for the establishment of appropriate procedures, 

collection of specimens, analysis of body tissues and fluids, and prompt 

reporting results. 

2.2.3 Inventory Management and Control 

They are responsible for the procurement, rece1vmg, processmg storage and 

distribution of all of the hospital phannaceutical and supplies. 

8 



2.2.4 Finance Section: There are two sections in the department: 

(1) Finance Depaiiment: The duties of department are as below: 

(a) Managing the cash flow system. 

(b) Controlling the payment system. 

( c) Connecting with account payable and receivable. 

( d) Requesting the credit facilities from bank or financial institution. 

(2) Accounting Department: The duties of department are as below: 

(a) Verifying payment voucher. 

(b) ManaJSing the cash flow system. 

(c) Making financial statement for supporting executive's requirement 

and public shareholders. 

( d) Collecting financial document. 

(e) Controlling customers credit term of the company. 

2.2.5 Group Corporate Planning 

The actions in this department are as the secretary of the company. They have 

external connection to inform the news of the company. They have created the vision of 

the company and contracted with both local and foreign subsidiary companies. And they 

also handle the legal section because the company has more risk in their business and in 

the agreement. 

2.3 Current Problems and Area for Improvement 

Several problem domains are identified during the analysis of the existing system. 

Those problems are in unstructured problem classified by using the PIECES Problem­

Solving Framework as follows: 

P-PERFORMANCE 

Throughput 

9 
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~ { : l ':, 

Problems: - Small number of work 1s accofoplished due to the slow manual 

system. 

Response time 

Problems: - Inability to provide fast services for data searching which causes a 

delay in repo1i as well as admission of patient. This is because of the 

slow manual system. 

I-INFORMATION (and Data) 

Outputs 

Problems:- Infopnation is difficult to produce and is not timely for subsequent 

use because it is processed manually so it takes much time in 

preparing a repo1i. 

Opportunities: - Enable to provide ad-hoc report and select format of repolis. 

Directives: - Enable to relate information between registration system and others. 

Inputs 

Problems:- There is a lot of redundancy of patient infom1ation since patient 

forgets H.N. card, it is difficult to find the record. Officer needs to 

make a new record. 

- Data are not captured such as doctor forgets to record appointment 

on O.P.D. card. 

Stored Data 

Problems:- It is difficult to maintain or arrange data and documents because 

there is a great number of data and documents. 

- Data are not secure to accident 

- Data are not easy to meet new infonnation needs from stored data 

Opportunities: - Using DBMS to manage data. 

10 
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E-ECONOMICS 

Costs 

Problems:- Costs of material and workers are more than necessary. 

C-CONTROL (and Security) 

Too little security or control 

Problems:- No back up and recovery plan when patient information is lost. 

- Lack of access to management and decision-making information. 

- There is no efficient control O.P.D. card so they do not know where 

O.P.D. card is. 

Opportunities: - Using login and password to access the registration system. 

- Defining authorization of each staff for accessing the system. 

E-EFFICIENCY 

People, machines, or computer waste time 

Problems:- Work is not processed smoothly because it is done manually so it 

cannot efficiently provide patient info1mation or good services. 

S-SERVICE 

The system produces inaccurate results 

Problems: - Accurate results are not good enough. 

The system is inflexible to new or exceptional situations 

Opportunities: - Enable to underlie to new diagnosis of each patient. 

The system is inflexible to change 

Problems:- Since there is no database, it is inflexible to update infonnation or to 

expand the infonnation system in the future. 

The system dose not coordinate with other systems 

Directives: - Using online processing to enable to coordinate with other systems. 

11 



2.4 The Existing Manual System 

2.4.1 The Existing System Process 

Library 

The process of the existing system is summarized as follows: 

(1) Register Patient 

(a) For a new patient, filling a registration form to create a new patient 

record, H.N. card, and 0.P.D. card. 

(b) For a current patient, verifying H.N. card, registering patient for an 

O.P.D. card. 

(c) Sendi:ig 0.P.D. card that is separated by symptom to each department. 

(2) Maintenance Patient Record 

(a) Searching, updating, keeping, and deleting patient information and 

O.P.D. card. 

(b) Record doctor's diagnosis. 

(3) Medical Services 

(a) Changing out-patient status to in-patient, sending admission note to 

admission department for room reservation. 

(b) Filling investigation form for more diagnoses, and send to laboratory. 

( c) Filling all treatment in prescription by doctor, and send to pham1acy 

department. 

( 4) Appointment 

(a) Making appointment for a follow-up progression. 

(b) Updating appointment schedule. 

All transactions of the registration department in the hospital are done manually 

by staff. Documents are also delivered by staff and management information, tracking 

of statistical info1mation is not available. 

12 



2.4.2 Workflow of Existing System 

The context diagram of the existing system is shown in Figure 2.2 interacting with 

7 external entities that are Patient, Doctor, Laboratory, Pharmacy Department, 

Admission, Insurance Company, and Other Departments. 

2.4.3 Existing System Cost 

The existing system costs include the cost of personnel, utilities, and other 

expenses. The existing system costs (annual cost) as follows: 

(1) Personnel 

(a) 

(b) 

(c) 

Regis~ration Manager 23,000 baht * 1 person 

Registration Officer 9,000 baht * 6 persons 

Staff . 8,000 baht * 11 persons 

(2) Office supplies and Miscellaneous costs 

(3) Other expenses 

Total ammal existing costs 

13 

276,000 baht 

648,000 baht 

1,056,000baht 

114,200 baht 

41,150 baht 

2, 135,350 baht 
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Figure 2.2. Context Diagram of Existing System. 
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III. THE PROPOSED SYSTEM 

3.1 System Specification 

According to the previous chapter, Bangkok Healthcare Hospital now requires an 

effective Patient Registration Infom1ation System, which can facilitate the various 

processes of Registration, and solve the problems occurring from the existing manual 

system. 

In order to achieve the target, the new proposed Patient Registration Infonnation 

System should have the components as follows: 

(1) Provide a computerized system to assist with the process ofregistration. 

(2) Provide and maintain a computerized patient database replacing the existing 

manual system to provide current patient infonnation on demand and to 

enable to add, change, and delete patient information. 

(3) Provide and maintain an appointment's schedule database to facilitate the 

staffs work, to provide current appointment infom1ation on demand, and to 

solve the problem occurring from the current system. 

(4) Provide patient information reports such as the number of patients for a time 

period (days, months, and ammal) by depaiiment. 

(5) Provide GUI screen for user to interact with the system friendly. 

(6) Provide security and control procedure to prevent unauthorized person and 

defining authorization of each level for accessing the system. 

(7) Provide data retrieval process to access easily and fast. 

(8) Provide the link to integrate with other systems. 

15 



3.2 System Design 

3.2.1 Entity Relationship Diagram 

(1) Logical Data Model 

In the proposed system, there are nme entities; Patients, OPD, 

Department, Doctor, Appointment, Company, Prescription, Laboratory, 

Admission, Figure 3.1 and Figure 3.2 illustrates the entities and relationship 

that have already been n01malized into 3NF. 

(2) Physical Database Schema 

The ~atabase schema shown in Appendix A represents the technical 

implementation of the logical data model. 

3.2.2 Data Flow Diagram 

(1) Context Diagram 

The context diagram for the proposed system is constructed to define 

the scope and boundary for system as shown in Figure 3.3. It contains one 

process; Patient Registration Information System, 8 external entities, and 

data flows that define the interaction of system with the boundaries. 

(2) Functional Decomposition Diagram 

Figure 3.4 and Figure 3.5 illustrate the top-down functional structure 

of the Patient Registration System divided into five subsystems as follows: 

(a) Register Patient 

(1) For a new patient, filling a registration fom1 to create a new 

patient record, magnetic patient card, and O.P.D. 

(2) For a current patient, verifying H.N. card, registering patient for 

an O.P.D. 

(b) Screening Patient 

16 
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Figure 3.3. Context Diagram of Patient Registration Information System. 
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(1) Having vital sign measures, and identify patient's symptom. 

(2) Classifying patient by symptom, and send patient to each 

department. 

( c) Medical Service 

(1) Changing out-patient status to in-patient, and send O.P.D. to 

admission department for room reservation. 

(2) Following laboratory test results, and record laboratory code 

into O.P.D. 

(3) Record all treatments in prescription by doctor, and send to 

pham1acy department. 

( d) Appointment 

(1) Checking availability to make appointment for a follow-up 

progress10n. 

(2) Updating appointment schedule. 

(e) Maintain Patient 

(1) Searching, updating, and deleting patient profile and O.P.D. 

(2) Record doctor's diagnosis. 

(3) Generating operation and management reports. 

(4) System Diagram 

The level 1 data flow diagram of the proposed system shown in Figure 

3.6 illustrates the interactions between five systems. The remainder of the 

data flow diagram is shown in Appendix B. 

( 5) Process Specification 

The process specification for the data flow diagram of the proposed 

system is listed in Appendix C. 
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3.2.3 System Structure Chart 

The system structure charts for the proposed system are shown in Appendix D. 

The system structure chaiis show the hierarchy and organization of partitioned modules, 

and the communication interfaces between modules. 

3.2.4 Interface Design 

The proposed system uses method called On-line processing that input editing and 

output formatting occur on client computers in an on-line mode. Input transactions and 

infornrntion requests are transmitted on-line to several computers for processing, so 

updating, inquires, and !·epo1is can be processed immediately. 

All input screens of the proposed system are shown in Appendix F. All output 

screens and reports of the proposed system are shown in Appendix G. 

3.3 Hardware and Software Requirement 

3.3.1 Candidate Solution 

For the patient registration inforn1ation system, we identify alternative candidate 

solutions for a proposed system by using a matrix format. The candidate system matrix 

shown in Table 3.1 is used to provide overview characteristics concerning the portion of 

the system to be computerized, the business benefits, and software tools. 

3.3.2 Network Requirement 

The proposed system uses the computing model called Client/Server Computing 

in form of two-tier client/server that this architecture places the infonnation system's 

stored data on a server and the business logic and user interface on clients connected by 

a local area network using Star Network Topology in which each computer attaches to a 

central point called a hub. This topology will be cooperated with a LAN operating 

system using Microsoft Windows NT 4.0 Server. The network configuration for the 

proposed system is shown in Figure 3.7. 
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Table 3.1. The Candidate System Matrix. 

Characteristics Candidate I Candidate 2 Candidate 3 

Pmiion of System Computerized Patient I~egistration in Patient Registration in Patient Registration in 

relation to register, maintain, relation to register, maintain, relation to register,maintain 

Brief description of the portion of and service systems. and service systems. and service systems. 

the system that would be 

computerized in this candidate. 

Benifits Fully suppo1is user required This solution can be This solution can be 

registration systems for implemented quickly implemented quickly 

Brief description of the business BKK Healthcare Hospital. because it's a packaged because it's a packaged 

benefits that would be realized Plus more efficient solution. solution. 

for this candidate. interaction with patient. 

Servers and Workstations Technically architecture Technically architecture Technically architecture 

dictates Compaq ML530 dictates Compaq ML530 dictates 556 MHz Intel 

A description of the servers and Processor I GHz Dual CPU, XEON 900 MHz Dual CPU, Pentium III 550 MHz, MS 

workstations needed to support Windows NT class servers, Windows NT class servers, Windows NT class servers, 

this candidate. and Pentium III 550 MHz, and Pentium III 550 MHz, and Celeron II 466 MHz, 

MS Windows NT 4.0 MS Windows NT 4.0 MS Windows NT 4.0 

workstations (clients). workstations (clients). workstations (clients). 

Software Tools Needed MS Visual C++ 6.0, MS MS Visual Basic 6.0, MS Access 97, and MS 

Visual Basic 6.0 and MS Oracle 8.0, and MS Developer Network (MSDN) 

Software tools needed to design Developer Network (MSDN). Developer Network (MSDN). 

and build the candidate. 

Application Software Custom Solution Custom Solution Custom Solution 

The software to be purchased, built, 

accessed, or some combination of 

these techniques. 

Method of Data Processing Client/Server Client/Server Client/Server 

Real-time On-line processing On-line processing Batch processing 

Generally some combination of: 

on-line, batch, defen-ed batch, 

remote batch, and real-time. 

Output Devices and Implications (2) HP8 l 00 DN laser printers (2) HP8 l OODN laser printers (2) HP5SI LAN laser printers 

(l) EPSON LQ1200 printer (l) EPSON LQ1200 printer (l) EPSON LQ1200 printer 

The output devices that would be 

used, special output requirements, 

and output considerations. 

Input Devices and Implications Keyboard and Mouse Keyboard and Mouse Keyboard and Mouse 

The input devices that would be 

used, special output requirement, 

and input considerations. 

Storage Devices and Implications MS SQL Server DBMS with Oracle 8.0 DBMS with MS Access DBMS with 

I 00 GB an-ayed capability. l 00 GB an-ayed capability. 80 GB an-ayed capability. 

Brief description of what storage 

media would be used, how much 

storage capacity would be needed, 

and how data would be organized. 

Peopleware ( 1 )Network Administrator (!)Network Administrator (!)Network Administrator 

(I )Database Administrator (I )Database Administrator (I )Database Administrator 

People needed to build and support. (3)Application Administrators (3)Application Administrators (3)Application Administrators 
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3.3.3 Hardware Requirement 

Table 3.2. The Hardware Specification for the Computer Server. 

Hardware Specification 

CPU Pentium III Dual CPU 900 MHz. 

Cache 256 KB or higher 

Main board ASUS CUBX Socket 370 ATX. 

Memory SD RAM 2 GB. PC 100 MHz. 

Hard Disk 100 GB (7200 RMP) 

CD-Rom Drive SOX 

Floppy Drive 1.44 MB 

Network Adapter Ethernet 10-Base T (RJ45 connector) 

Display 21" SVGA monitor 

VGA ASUS V3800/TNT/16Mb 

UPS 600 VA. 

Table 3.3. The Hardware Specification for Each Client Machine. 

Hardware Specification 

CPU Intel Pentium III 550 MHz. 

Mainboard GIGABYTE Socket 370 ATX. 

Memory SDRAM 128 MB. PC 100 MHz. 

Hard Disk 10.3 GB (5400 RMP) 

CD-Rom Drive 40X 

Floppy Drive 1.44 MB 

Network Adapter Ethernet 10-Base T (RJ45 connector) 

Display Adapter SVGAcard 

Display 17" SVGA monitor 

UPS 600 VA. 
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Table 3.4. The Peripheral Specification. 

Hardware Specification 

Laser Printer HP8100DN 

Dot Matrix Printer EPSON LQ 1200 

HUB 8 Port 1Oil00 Mbit 

3.3.4 Software Requirement 

The proposed system uses Oracle 8.0 as file server to store all data on server and 

uses MS Visual BasiG as the software program to run the business logic of the 

information system application on the clients. The software specification for server and 

clients are shown in Table 3.5 and Table 3.6 respectively. 

Table 3.5. The Software Specification for the Computer Server. 

Software Specification 

Operating System Microsoft Windows NT Server 4.0 

Application Server Microsoft Visual Basic Version 6.0 
\ 

Database Server Oracle 8.0 

Table 3.6. The Software Specification for Each Client Machine. 

Software Specification 

Operating System Microsoft Windows NT 4.0 

Application Program Microsoft Visual Basic Version 6.0 

Database Server Oracle 8.0 
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Ubrary 

3.4 Security and Control 

In a health care environment of hospital, guaranteeing to keep personal 

information private and secure, and employ special precautions for any personal health 

infon11ation is essential so a number of security concerns must be addressed including 

confidentiality (identification, authentication, and authorization) and integrity 

(authorized modification of information). 

The proposed system must be able to use security procedures to protect personal 

info1111ation against unauthorized disclosure and to control integrity ensuring that the 

things users are trying t~ do are coITect. 

The proposed system provides the security and control are as follows: 

(1) Login-Password 

The first level of security is login to system. When user signs on to the 

system, it requires their user ID and password to recognize the requesting 

user. Then the only authorized person will be able to gain access to the 

system and its input screens. 

(2) Access Pem1ission 

The system supports user group to share the same user ID in each 

level. Each level can access to different part of the system that provides 

procedures for users to review and co1Tect their personal information of 

patient including other information. 

(3) Integrity Control 

There are two parts of control as follows: 

(a) Input Control 

The proposed system provides checking the accuracy and 

validity of data whenever any data updated operation is attempted. 
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The system uses Limit and Range Checks to detem1ine whether the 

input data for each field falls within the legitimated range of values 

defined for that field. 

(b) Output Control 

Each pri11ted repmi must be approved by manager before 

sending to the destination who is the right person. 

(4) Back Up 

Both system database and user database will be backed up daily onto 

tape back ~lp system to ensure that data can be recovered whenever the 

system is crashed. 

3.5 Cost and Benefit Analysis 

3.5.1 Cost Analysis 

System costs are catego1ized into: 

(1) Fixed Cost 

(a) Hardware purchase. 

(b) Software purchase. 

( c) Implementation cost, including preparation of computer site, training, 

and documentation for a new system, and file conversion. 

( d) Personnel hours for analysis, design, programming, and testing. 

(2) Operating Cost 

(a) Hardware and software maintenance contracts. 

(b) Day-to-day personnel cost, including computer operations, data entry 

operators, and end-user costs. 

( c) Office supplies and miscellaneous costs. 
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Table 3.7 and Table 3.9 illustrate existing manual system costs and estimated 

computerized system costs for the proposed new system respectively. 

(1) Costs of Manual System 

Table 3.7. Manual System Cost Analysis, Baht. 

Cost items 
Years 

1 2 3 4 5 

Fixed Cost 

Typewriter 3 llllits@7,500 22,500.00 - - - -
Facsimile 2 w1its@7,450 14,900.00 - - - -

Calculator 3 units @ 1,259 3,750.00 - - - -
Total Fixed Cost 41,150.00 - - - -
Qj~ti!Jg Cost 

Personnel Cost: 

Registration Manager I person@23,000 276,000.00 303,600.00 333,960.00 367,356.00 404,091.60 

Regisbation officer 6 persons@9,000 648,000.00 712,800.00 653,400.00 862,488.00 948,736.80 

Staff I I pcrsons@S,000 1,056,000.00 1,161,600.00 1,089,000.00 1,405,536.00 1,546,089 .60 

Total Annual Personnel Cost 1,980,000.00 2,178,000.00 2,076,360.00 2,635,380.00 2,898,918.00 

Ot11cc Sup12lics & Miscellaneous Cost: 

Statiomuy Per Annual 36,000.00 39,600.00 43,560.00 47,916.00 52,707.60 

Paper Per Annual 45,800.00 50,380.00 55,418.00 60,959.80 67,055.78 

Utility Per Annual 16,800.00 18,480.00 20,328.00 22,360.80 24,596.88 

Miscellaneous Per Annual 15,600.00 17,160.00 18,876.00 20,763.60 22,839.96 

Total Annual Ollicc Supplies & Miscellaneous Cost 114,200.00 125,620.00 138,182.00 152,000.20 167,200.22 

Total Annual Operating Cost 2,094,200.00 2,303,620.00 2,533,982.00 2,787,380.20 3,066,118.22 

Total Manual System Cost 2, 135,350.00 2,303,620.00 2,533,982.00 2,787,380.20 3,066, 118.22 

Table 3.8. Five Years Accumulated Manual System Cost, Baht. 

Year Total Manual Cost Accumulated Cost 

1 2,135,350.00 2,135,350.00 

2 2,303,620.00 4,438,970.00 

3 2,533,982.00 6,972,952.00 

4 2,787,380.20 9,760,332.20 

5 3,066, 118.22 12,826,450.42 

Total 12,826,450.42 -
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(2) Costs of Computerized System 

Table 3.9. Computerized System Cost Analysis, Baht. 

Years 
Cost items 

1 2 3 4 5 

Fixed Cost 
Hardware Cost: 
Computer Server l lUlit@287,500 57,500.00 57,500.00 57,500.00 57,500.00 57,500.00 
Computer Client 15 units @ 56,500 169,500.00 169,500.00 169,500.00 169,500.00 169,500.00 
Laser Ptinter 2 lUUts@ 142,500 57,000.00 57,000.00 57,000.00 57,000.00 57,000.00 
Dot Matrix 1 llllit@9,500 1,900.00 1,900.00 1,900.00 1,900.00 1,900.00 
HUB 8 Port 3 lllli1s@8,500 5,100.00 5,100.00 5,100.00 5,100.00 5,100.00 
Total Hardware Cost 291,CXXJ.OO 291,CXXJ.00 291,000.00 291,000.00 291,000.00 
Soflware Cost: 
Server Software 39,000.00 39,000.00 39,000.00 39,000.00 39,000.00 
DBMS Server Software (Oracle) 22,000.00 22,CXXJ.OO 22,000.00 22,000.00 22,000.00 
Client Software 27,C'!.JJ.OO 27,fXJO.OO 27,000.00 27,000.00 27,000.00 
Total Software Cost 88,000.00 88,000.00 88,000.00 88,000.00 88,000.00 
Implementation Cost: 
Preparation of Computer Site 22,000.00 - - - -
Training 30,CXXJ.OO - - - -
Document for New System 15 lUlits@200 3,000.00 - - - -
File Conversion 17,500.00 - - - -
Total Implementation Cost 72,500.00 - - - -
Personnel Cost: 
System Analyst 2 µ:rsons@ 1,250 825,000.00 - - - -
GUI Designer I pcrmn@750 112,500.00 - - - -
Prog:ranuner 2 pcr'S011S@ 850 357,000.00 - - - -
IT Specialist I _pcr"SOn@ 1,450 72,5m.oo - - - -
Database Specialist 1 _pcr"SOn@ 1, 150 28,750.00 - - - -
Total Persom1cl Cost 1,395,750.00 - - - -

Total Fixed Cost 1,847,250.00 379,000.00 379,000.00 379,CXXJ.OO 379,000.00 

Orx::ratiqg Cost 
Mrintcnance Cost: 
Maintenance for Saver - 18,500.00 20,350.00 22,385.00 24,623.50 
Mrintcnance for Software - 13,000.00 14,300.00 15,730.00 17,303.00 
Total M·rinta11111cc Cost - 31,500.00 34,650.00 38,115.00 41,926.50 
Paromel Cost: 
Registration Mmaga· I pcrro1@25,CXXJ 3(X),(XXJ.OO 330,CXXJOO 363,000.00 399,300.00 439,230.00 
Computer Opcrator 3 pcrmns@ 10,000 360,CXXJ.OO 3%,000.00 435,6CX).()O 479,160.00 527,076.00 
Staff 4 pcrro1S@8,000 384,000.00 422,400.00 464,640.00 511,104.00 562,214.40 
Total Ammal Pawnncl Cost 1,044,000.00 1,148,400.00 1,263,240.(X) 1,389,564.00 1,528,520.40 

Oilice Supplies & Miscellaneous Cost: 
Stationary 550 pcr·1110nth 6,600.00 7,260.00 7,986.00 8,784.60 9,633.06 
Prqxinted Fom1 750pcrmonth 9,000.00 9,900.00 10,890.00 11,979.00 13,176.90 
Utility 3,150pcrmonth 37,800.00 41,580.00 45,738.00 50,311.80 55,342.98 
Miscellaneous 400pcrmonth 4,800.00 5,280.00 5,808.00 6,388.80 7,027.68 
Atmml Office Supplies & Miscellimeous Cost 58,200.00 64,020.00 70,422.00 77,46420 85,210.62 

Total Ojx:ruting Cost 1,102,200.00 1,243,920.00 1,368,312.00 1,505,143.20 1,655,657.52 

T ota1 Computa:ized Systcrn Cost 2,949,450.00 1,622,920.00 1,747,312.00 1,884,14310 2,034,657.52 
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Table 3 .10. Five Years Accumulated Computerized Cost, Baht. 

Year Total Computerized Cost Accumulated Cost 

1 2,949,450.00 2,949,450.00 

2 1,622,920.00 4,572,370.00 

3 1,747,312.00 6,319,682.00 

4 1,884,143.20 8,203,825.20 

5 2,034,657.52 10,238,482.72 

Total 10,238,482.72 -

(3) The Comparison of the System Costs between Computerized System and 

Manual System 

Table 3.11. The Comparison of the System Costs, Baht. 

Year Accumulated Manual Cost Accumulated Computerized Cost 

1 2,135,350.00 2,949,450.00 

2 4,438,970.00 4,572,370.00 

3 6,972,952.00 6,319,682.00 

4 9,760,332.20 8,203,825.20 

5 12,826,450.42 10,238,482. 72 

A method is commonly used for comparing two or more information systems 

called breakeven analysis. The method is presented as a comparison between an existing 

and a proposed system. 
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Gabriel's 

Figure 3.8 illustrates breakeven analysis. At year 1.2, the costs of the proposed 

system intersect the costs of the existing system. At this point of intersection, the 

proposed system begins to generate a positive monetary return in comparison with the 

existing system. 

3.5.2 Benefit Analysis 

Benefits increase profits or decrease costs both highly desirable characteristics of 

a proposed system. Benefits are classified as follows: 

(1) Tangible Benefits 

(a) Redu~tion of redundant work (2,880 hrs@20 baht) 

(b) Reduction of transaction delay (4,620 hrs@l5 baht) 

( c) Reduction of office supply expenses 

(d) Reduction ofperso1mel cost 

(e) Reduction of time for report (396 hrs@75 baht) 

Total mmual benefit costs 

(2) Intangible Benefits 

(a) Improve service to patients. 

158,400 baht 

254, 100 baht 

56,000 baht 

936,000 baht 

12,600 baht 

1.530.500 baht 

(b) Improve decision making by providing statistical reports to manager. 

( c) Improve image of the hospital. 

( d) Improve operation and management efficiency. 

(e) Improve security and control to info1mation of patients. 

Payback analysis is the method for determining when an investment will pay for 

itself. The exact point at which initial investment costs are recovered completely and 

new system saving begins is the payback period. All payback period analysis of 

candidates is shown in Appendix H. Compute the payback period as follows: 
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Cumulative difference 
Last year of last negative year 

Payback period =negative cash flow + --------
difference Absolute value of 

cumulative difference 
(last negative plus 
first positive year) 

In addition, Net Present Value Analysis is the technique that compares 

alternatives with different lifetimes. Appendix H illustrates the net present value 

calculation. Costs are represented by negative cash flows while benefits are represented 

by positive cash flows._ After discounting all costs and benefits, subtract the sum of the 

discounted costs from the sum of the discounted benefits to determine the net present 

value. 

3.5.3 Feasibility Analysis 

Table 3.12 illustrates feasibility analysis matrix. It complements the candidate 

systems matrix with an analysis and ranking of the candidate systems. 

The columns of the matrix correspond to the same candidate solutions as shown in 

the candidate systems matrix mentioned in hardware and software requirement section. 

Rows correspond to the feasibility criteria and a ranking of the candidates. A score is 

recorded directly in the cell for each candidate's feasibility criteria assessment. 
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Table 3.12. The Feasibility Analysis Matrix. 

Feasibility Criteria Weight Candidate l Candidate 2 Candidate 3 

Operational Feasibility 30% Fully suppo11s user Only supports authorized Only supports authorized 

required functionality user requirements and user requirements and 

Functionality. A description CU!Tent registration process cmTent registration process 

of to what degree the candidate would have to be modified would have to be modified 

would benefit the organization to take advantage of to take advantage of 

and how well the system software functionality. software functionality. 

would work. 

Political. A description of 

how well received this solution 

would be from both user 

management, user, and 

organization perspective. 

Score: 100 Score: 90 Score: 90 

Technical Feasibility 30% Maturity of product is risk Although current technical Although cun·ent technical 

and company charges an staff has only simple staff is comfortable with 

Technology. An assessment additional monthly fee for computer experience, the Access, management is 

of the maturity, availability technical suppo11. senior analysts who saw the concerned with recent 

(or ability to acquire), and MS VB demonstration and acquistion of Access 

desirability of the computer Required train MS Visual presentation have agreed Because of this we have no 

technology needed to supp011 C++ expertise to perfonn the transition will be guarantee future versions 

this candidate. modifications for simple and finding of Access will play well 

integration requirements. experienced VB with current version of 

Expe11ise. An assessment of programmers will be easier server 

the technical expertise needed than finding others and at 

to develop, operate, and a much cheaper cost. 

maintain candidate system. 

MS Visual Basic 6.0 is a 

muture technology based 

on version number. 

Score: 50 Score: 95 Score: 60 

Economic Feasibility 30% 

Cost to develop (Baht): Approximately 3, 193,850.00 Approximately 1,847,250.00 Approximately 1,057,100.00 

Payback period (Baht): Approximately 4.4 years. Approximately 3.11 years. Approximately 3.9 year. 

Net present value (Baht): Approximately 549, l 39.87 Approximately 613,394.81 Approximately 506,649.51 

ROI (Balit): 7.2 percent per annual 9.3 percent per annual 9.23 percent per annual 

Detailed Calculations: See Appendix H See Appendix H See Appendix H 

Score: 60 Score: 95 Score: 90 

Schedule Feasibility 10% 12 months 4-5 months Less than 4 months 

An assessment of how long 

the solution will take to design 

and implement. 

Score: 70 Score: 90 Score: 95 

Ranking 100% 70 93 8 l.5 
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IV. PROJECT IMPLEMENTATION 

4.1 Overview of Project Implementation 

After the approval of the technical design statement and prototypes, the System 

Implementation can proceed. The System Implementation is the construction of the new 

system and the delivery of the final system into operation. The processes of the System 

Implementation are: 

(1) Hardware Acquisition and Installation 

According to the Hardware Requirement section in Chapter 3, both 

computer server and clients are built for system implementation. In addition, 

the new network must be implemented before writing and installing 

computer program. 

(2) Computer Programming 

According to the Design Specification in Chapter 3, programmers are 

responsible for writing program following those requirements. Then 

implement management repo1iing and decision supp01i programs. Finally, 

backup and recovery programs are written. 

(3) Testing 

Programs are tested and debugged top-down as they are coded. There 

are three levels of testing mentioned in the Testing section. 

(4) Training and User Document 

Converting to a new system, it is necessary for users to be trained and 

provided with document that guides them through using the new system. 

Users need to familiarize with the computerized system including 

functions of the hardware and software. They should be trained on how to 
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use the system properly and efficiently such as how to perform data entry, 

how to print reports. 

( 5) Conversion 

This conversion process must be caITied out carefully. The conversion 

plan includes detailed installation strategies to follow for converting from 

the manual existing system to the new computerized information system. 

4.2 Source Code 

The source code of all modules of the proposed system are written under MS 

Visual Basic 6.0 using ~racle as database. 

4.3 Test Plan 

Test plans are developed at the same time the requirements specification 

document is being developed and can be refined and updated during design as well. 

Testing strategy of the proposed system is the same as the strategy mentioned in 

the Computer Programming section that is Top-down testing. It starts at an overview of 

the system to be tested, then works its way down into the details of the system such as 

update databases, print lines on a report, and display text or graphics on a screen. 

There are three levels of testing to be perfom1ed: 

(1) Unit/Module Testing 

It is done while the program is in the process of creating the individual 

module. It serves to detect eITor in coding and eITors in logic. Finally, unit 

testing is done with test data created by the programmers themselves. 

(2) Function Testing 

It is the combining of one or more integration-tested groups of 

modules that collectively perfonn a user identified function, as documented 
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in the requirement specification document. For example, adding new patient 

in registration system would be treated for testing purposes. 

(3) System Testing 

It is a test that ensures that application programs written in isolation 

work properly when they are integrated into the total system. 

Whenever testing discovers errors at any level of the methodology, the 

programmer will need to make coding changes followed by a trip back through the 

layers to ensure defect-free code in all test levels. 

4.4 Conversion 

Once a successful system test has been completed, the last process of project 

implementation is the delivery of the new system into operation. The strategy for 

converting from the old system to the new system is Parallel Conversion that allows the 

user to continue to use the old system and new system simultaneously for a period of 

time. 

This is done to ensure that all major problems in the new system have been solved 

and everyone is satisfied with the new system that can operate coITectly. This strategy 

minimizes the risk and ability to compare results with the old system. However it 

increases transition cost. 
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V. CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

From the analysis of the existing registration system of Bangkok Healthcare 

Hospital, the existing manual system is found to be inefficient and many problems are 

located; data entry problem, time consuming medical services, and inability in 

infonnation sharing with other departments. Some problems exceed the capacity of 

manual system to support: the complexity of medical data, security and confidential 

concerns. 

Therefore, the new patient registration Information System is developed to solve 

problem occurring from the existing manual system, the proposed system is a 

computerized system. It improves and facilitates the sequence of the workflow for Input 

process that can control and verify data entry recorded by system users, Data processing 

process that decreases processing time in data accessing, retrieving, and inquiry. It 

increases throughput as welL. Output processing is presented in graphical mode 

including presenting in form of statistical repo1is sent to director who uses them for 

decision making and evaluation. 

Since the new system is developed from manual system to computerized system, 

selecting information technology in implementation is one key factor that is concerned. 

The implementation of the proposed system uses two-tier client/server connected by a 

local area network using Star network topology and uses Oracle as software to 

implement RDBMS that can monitor user operations and provide for backup, recovery, 

and security. The other concern of information system in hospital is security and 

confidentiality of inf01111ation that provides access to patient's data only to authorized 

person with login-password. 
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The proposed system can achieve the business solution eventhough it can increase 

little revenue because the cost of infonnation technology is much more expensive than 

paper-based system. It can increase service to patient, reduce response time as well as 

personnel cost. The cost of analysis shows that the infomrntion system will be 

developed at a cost of 1,847,250 baht, the break-even point will occur approximately 

1.2 years after the system begins operating, and the payback period will take 3.11 years 

to recover its development costs. The information system yields a net present value of 

613,394.81 baht and an average ROI of 9.30 percent per year. 

, Finally, eventhOl:gh changing from the manual to the computerized system may 

induce users to confusion at the first period of time, after that, users will be familiar 

with and able to use the new system efficiently. It facilitates users in many ways for 

example redundant type are reduced because user can retrieve infonnation stored in 

database, doctors receive patient infonnation faster than before, and director can take 

information for a better decision making. 

Table 5.1 presents the achievement of the proposed system compared with the 

existing system. It shows that more than 50 percent of time required for the process of 

the proposed system can be saved in comparison with that required for the existing 

system. 

(1) New Patient Register Process 

Officer does not have to write patient information many times. Patient 

information can easily be retrieved from the system. 

(2) Current Patient Register Process 

With the new system, H.N. is verified quickly since it can be easily 

retrieved from the system. Then patient infom1ation is shown automatically 

that ready to register patient for issuing O.P.D. 
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(3) Arrange Appointment Process 

The time it takes to check availability to make appointment can be 

reduced since appointment schedule can easily be retrieved from the system. 

(4) Inquiry Process 

A response time to inquiry patient information can be reduced since 

patient infom1ation can easily be retrieved from the system. 

( 5) Maintenance Patient Information Process 

Documents can easily be maintained since they are stored in a shared 

database. 

( 6) Report Process 

Officer does not have to gather information from multiple files. The 

system can select the required information from the shared database and 

produces a formatted report easily. 

Table 5.1. Degree of Achievement between the Proposed and the Existing System. 

Process Existing System Proposed System 

New Patient Register Process 30 minutes 10 minutes 

Current Patient Register Process 20 minutes 5 minutes 

Arrange Appointment Process 1.30 hours 40 minutes 

Inquiry Process 15-30 minutes 5 minutes 

Maintenance Patient Process 20 minutes 5 minutes 

Repo1i Process 50 minutes 15 minutes 
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5.2 Recommendations 

The proposed system is developed to serve in the patient registration system, so 

the next phase that needs to develop to improve and increase degree of service is 

plaimed as follows: 

(1) Data can be transferred on-line linked to other branches and should be real­

time interactive consults with medical institutions to exchange technological 

knowledge and expe1iise with them to offer treatment to patient. 

(2) H.N. card of patient should be replaced with smart card that holds 

infonnation. of patient in electronic form. 

(3) Pharmacy system including inventory department and prescription should 

create a bar code-based label for all kinds of drug in order to eliminate 

keying error. 

(4) Hospital should create web site to provide medical info1mation and service 

including profile, organization, and the number of staff. In addition, web site 

should provide appointment arrangement to facilitate distance patients to 

check schedule by themselves. 

( 5) Admission department should facilitate patient in selecting the room by 

viewing on computer. 

(6) For laboratory, test results should be available in electronic fonn and can be 

integrated with the basic demographic information. 

(7) Financial process should record patient data in order to ensure they are 

correctly billed for the treatment they receive. 

44 



APPENDIX A 

DATABASE DESIGN 
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APPENDIX C 

, PROCESS SPECIFICATION 



PROCESS SPECIFICATION 

Table C. l. Process Specification of Process 1.1.1. 

Process Name: Registry Patient 
Patient Info 

Data In: Valid Patient HN. 
Appointment No. 
Patient Profile 

Data Out: Patient HN. 
Insurance Company 
(1) Get necessary patient data, patient name, 

address, phone number, etc. and assign new 
Patient Hospital Number 

Process: (2) Receive the HN. or Appointment No. from the 
current patient 

(3) Record the new patient data into Patient 
database 

(1) Patient 
Attaclm1ent: (2) Data Store D 1 

(3) Data Store D5 

Table C.2. Process Specification of Process 1.1.2. 

Process Name: Validate Patient HN. 
Data In: HN. Card 
Data Out: Valid H.N. 

Process: 
(1) Receive the HN. Card from the current patient 
(2) Vei-ifyHN. 

Attachment: 
(1) Patient 
(2) Data Store D 1 

Table C.3. Process Specification of Process 1.1.3. 

Process Name: Prove Contract 
Data In: Insurance Card or Insurance Name 

Data Out: 
Insurance Code 
Notify to Insurance Company 
(1) Get Insurance Card or Company name 

Process: (2) Prove contract 
(3) Notify patient visit to insurance company 

Attaclunent: 
(1) Data Store D3 
(2) Insurance Company 
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Table C.4. Process Specification of Process 1.2.1. 

Process Name: Issue New Patient HN. Card 

Data In: 
HN. 
Patient Name 

Data Out: HN. Card 

Process: 
(1) Get HN., patient name, and surname 
(2) Print HN. Card 

Attaclm1ent: 
(1) New Patient 
(2) Data Store Dl 

Table C.5. Process Specification of Process 1.2.2. 

Process Name: Generate Patient Medical Record 
Data In: Patient Information 
Data Out: Patient Medical Record (OPD) 

(1) Get patient data, and HN. 
(2) Create patient medical record 

Process: (3) Add patient medical record into Patient 
Medical Record database 

(4) Send patient medical record to Doctor 

Attachment: 
(1) Data Store D2 
(2) Doctor 

Table C.6. Process Specification of Process 2.1. 

Process Name: Identify Patient's symptom 

Data In: 
Patient Symptom 
HN. 

Data Out: Chief Complaint 
(1) Get patient symptom 

Process: 
(2) Identify patient's symptom 
(3) Record the chief complaint into Patient 

Medical Record database 

Attachment: 
(1) Patient 
(2) Data Store D2 
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Table C.7. Process Specification of Process 2.2. 

Process Name: Classify Patient 
Data In: Chief Complaint 
Data Out: Screened Patient by Depaiiment 

(1) Get chief complaint 
(2) Classify patient 

Process: (3) Record HN. by department into Department 
database 

(4) Put patient on queue to see the doctor 

Attachment: 
(1) Data Store D8 
(2) Doctor 

Table C.8. Process Specification of Process 3.1.1. 

Process Name: Patient Admission 
Data In: Reserve Requirement 

Patient Status 

Data Out: 
Patient Medical Record 
New AN. 
Reserved Room 
(1) Receive the requirement to reserve from doctor 
(2) Reserve admit location 
(3) Send patient medical record to Admission 

Process: 
Department 

(4) Add new Admission Number into Admission 
database 

(5) Update patient status into Patient Medical 
Record database 

(1) Patient 
(2) Doctor 

Attachment: (3) Admit Department 
(4) Data Store D2 
(5) Data Store D7 
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Table C.9. Process Specification of Process 3.1.2. 

Process Name: Presc1ibe Drugs 
Data In: Drug Lists 
Data Out: Prescription 

(1) Receive the prescription from doctor 
(2) Add drug list into Prescription database 

Process: (3) Send prescription to Phannacy Department 
(4) Update receive status into Patient Medical 

Record database 
(1) Doctor 

Attachment: 
(2) Phaimacy Depaiiment 
(3) Data Store D2 
(4) Data Store D6 

Table C.l 0. Process Specification of Process 3 .1.3. 

Process Name: Follow Lab Test Results 

Data In: 
Patient Medical Record 
Requirement 

Data Out: 
Laboratory Code 
Laboratory Results 
(1) Receive the requirement from doctor 
(2) Send patient medical record to laboratory 

Process: 
(3) Follow laboratory result 
(4) Record laboratory code into Patient Medical 

Record database, and inform result to doctor 
(5) Add new lab code into Laboratory database 
(1) Doctor 

Attachment: (2) Data Store D2 
(3) Data Store D7 
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Table C.11. Process Specification of Process 3.2.1. 

Process Name: Inquiry Treatment Patient Infonnation 
Inquiry Request 

Data In: Doctor Examination Info. 
Patient Medical Record 

Data Out: Inquiry Response to Patient Medical Infmmation 
(1) Receive inquiry from other depaiiments 

Process: 
(2) Retrieve information from Patient database and 

Patient Medical Record database 
(3) Respond to inquiry 
(1) Others 

Attachment: (2) Data Store D 1 
(3) Data Store D2 

Table C.12. Process Specification of Process 3.2.2. 

Process Name: Inquiry Patient Profile 

Data In: 
Inquiry Request 
Patient Profile 

Data Out: Inquiry Response to Patient Profile 
(1) Receive inquiry from others 

Process: 
(2) Retrieve infonnation from Patient database and 

Patient Medical Record database 
(3) Respond to inquiry 

Attachment: 
(1) Others 
(2) Data Store D2 

Table C.13. Process Specification of Process 4.1.1. 

Process Name: Check Availability 

Data In: 
Appointment Requirement 
Doctor's Schedule 

Data Out: Appointed Date 
(1) Receive requirement for appointment from 

Patient and doctor 

Process: 
(2) Retrieve doctor's schedule from Doctor 

Schedule database 
(3) Check available time 
(4) Send to the next process 
(1) Patient 

Attachment: (2) Doctor 
(3) Data Store D 
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Table C.14. Process Specification of Process 4.1.2. 

Process Name: Record Appointment 
Data In: Appointed Date 

Data Out: 
Appointment No. 
Appointment Information 
(1) Receive appointment information 
(2) Record the appointment into Appointment 

Process: Database, and assign Appointment No. 
(3) Update available doctor's schedule 
(4) Inform Appointment No. to Patient 

Attachment: 
(1) Patient 
(2) Data Store D5 

Table C.15. Process Specification of Process 4.1.3. 

Process Name: Cancel Appointment 

Data In: 
Requirement 
Appointment No. 

Data Out: 
Requirement 
Updated Appointment 
(1) Receive the requirement to cancel appointment 

from palient 

Process: 
(2) Get appointment No. 
(3) Cancel appointment 
(4) Update appointment infonnation into 

Appointment database 

Attachment: 
(1) Patient 
(2) Data Store D5 

Table C.16. Process Specification of Process 4.2. 

Process Name: Generate Appointment List 
Data In: Appointment Information 
Data Out: Appointment List 

(1) Retrieve appointment infonnation from 
Process: Appointment database 

(2) Generate appointment list to doctor 

Attaclm1ent: 
(1) Doctor 
(2) Data Store D5 
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Table C.17. Process Specification of Process 5.1.1. 

Process Name: Change Patient Infonnation 

Data In: 
Requirement 
Patient Information 

Data Out: 
Requirement 
Patient Information 
(1) Receive the requirement to change infonnation 

from patient 
Process: (2) Change patient infonnation 

(3) Update patient information into Patient 
database 

Attachment: 
(1) Patient 
(2) Data Store D 1 

Table C.18. Process Specification of Process 5.1.2. 

Process Name: Record Diagnosis 

Data In: 
Doctor's diagnosis 
Patient Medical Record 

Data Out: 
Doctor's diagnosis 
Patient Medical Record 
(1) Receive diagnosis from doctor 

Process: 
(2) Record diagnosis into Patient Medical Record 

database 
(3) Inform dia_gnosis result to patient 
(1) Patient 

Attachment: (2) Doctor 
(3) Data Store D2 

Table C.19. Process Specification of Process 5.1.3. 

Process Name: Delete Patient 

Data In: 
Patient Information 
Patient Medical Record 

Data Out: 
Patient Information 
Patient Medical Record 
(1) Get patient infonnation, and patient medical 

Record 
Process: (2) Remove patient infom1ation from Patient 

database and patient medical record from 
Patient Medical Record database 

Attachment: 
(1) Data Store D 1 
(2) Data Store D2 
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Table C.20. Process Specification of Process 5 .2.1. 

Process Name: Generate Patient List Report 
Data In: Patient by Depaiiment 
Data Out: Patient List 

(1) Get patient info from Department database 
Process: (2) Generate patient list 

(3) Send repo1i to director 

Attachment: 
(1) Director 
(2) Data Store Dl 

Table C.21. Process Specification of Process 5.2.2. 

Process Name: Generate Statistics Repo1i 

Data In: 
Disease Code 
Patient Medical Information 

Data Out: 
Patient Load Statistics Rep01i 
Disease Code Report 
(1) Get disease code and patient medical 

information from Patient Medical Record 
database 

Process: (2) Generate disease code report to Ministry of 
Health 

(3) Generate patient load statistics report to 
director 

(1) Director 
Attachment: (2) Ministry of Health 

(3) Data Store D2 
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APPENDIX E 

DATA DICTIONARY 



DATA DICTIONARY 

ADMISSION Entity 

Description: The database that records information about admission including 

discharging to the hospital for any surgery. 

Composition: 

AN.: 

Admit Date: 

Integer 4 

Date 

Discharge Date : Date 

Room No.: 

Building: 

Integer 4 

VarChar 

HN. : Integer 4 

Discharge Status: VarChar 

Primary Key: 

Index Name: 

Column(s): 

Location: 

Generated by VA W 

AN. [ ASC] 

A Fully Attributed Data Model 

Attached relationships on A Fully Attributed Data Model: 

admits to MIN: 0 MAX: 1 

PATIENT TREATMENT RECORD 

Admit Date Data Element 

Description: The date when patient is admitted to the hospital. 

ADMISSION::Admit Date 

Data element attributes 

75 



Storage Type: 

Null Type: 

Location: 

Date 

NotNull 

Entity --> ADMISSION 

admits to Relationship 

AN. 

Attached Entities: 

ADMISSION 

admits to 

PATIENT TREATMENT RECORD 

[admits to] 

Location: 

A Fully Attributed Data Model 

MIN: 0 MAX: 1 

MIN: 1 MAX: 1 

Data Element 

Description: The patient admission number issued by the hospital. 

ADMISSION::AN. 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Integer 4 

5 

NotNull 

Entity --> ADMISSION 

Associative Entity--> PATIENT TREATMENT RECORD 

Appoint Date Data Element 

Description: The date when doctor needs to appoint patient. 

APPOINTMENT::Appoint Date 
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Data element attributes 

Storage Type: Date 

Null Type: NotNull 

Location: 

Associative Entity --> APPOINTMENT 

Appoint No. Data Element 

Description: The appointed identification number. 

APPOINTMENT::Appoint No. 

Data element attributes 

Storage Type: Integer 4 

Length: 5 

Null Type: NotNull 

Location: 

Associative Entity --> APPOINTMENT 

Appoint Time Data Element 

Description: The specified time when doctor needs to appoint patient. 

APPOINTMENT: :Appoint Time 

Data element attributes 

Storage Type: Time 

Null Type: NotNull 

Location: 

Associative Entity --> APPOINTMENT 

APPOINTMENT Associative Entity 

Description: The database that records information about making appointment to 

follow up progression of treatment of patient. 

77 



Composition: 

Patient-H.N. : Integer 4 

Appoint Date : Date 

Appoint Time : Time 

Remark : Long VarChar 

Appoint No. : Integer 4 

Dr.ID : Integer 4 

Primary Key: 

Index Name: 

Column(s): 

Generated by VA W 

Appoint No. [ ASC] 

Foreign Key(s): 

PATIENT 'requests' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

PATIENT 'appoints' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

DOCTOR 'makes' 

On Delete Restrict 

On Update Restrict 

On Inse1i of Child Row Restrict 

Location: 

A Fully Attributed Data Model 

78 



Attached relationships on A Fully Attributed Data Model: 

belongs to 

[makes] 

DOCTOR 

[requests] 

PATIENT 

Attached Entities: 

INSURANCE COMP ANY 

belongs to 

PATIENT 

[ belongs to ] 

Location: 

A Fully Attributed Data Model 

belongs to 

Attached Entities: 

DEPARTMENT 

belongs to 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

Relationship 

MIN: 0 MAX: 1 

MIN: 1 MAX: 1 

Relationship 

MIN: 0 MAX: many 

PATIENT TREATMENT RECORD 

[ belongs to ] MIN: 1 MAX: 1 

Location: 

A Fully Attributed Data Model 

Building Data Element 

Description: The place where patient is admitted. 

ADMISSION::Building 

Data element attributes 
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St. Gabriel's library 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

20 

NotNull 

Entity --> ADMISSION 

Chief-Complaints Data Element 

Description: The details about symptom of patient. 

PATIENT TREATMENT RECORD::Chief-Complaints 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

50 

NotNull 

Associative Entity--> PATIENT TREATMENT RECORD 

DEPARTMENT Entity 

Description: The database that records information about department where 

patient is screened following symptom. 

Composition: 

Department Code : Integer 4 

Department Name : Char 

HN.: 

Primary Key: 

Index Name: 

Column(s): 

Location: 

Integer 4 

Generated by VA W 

Department Code [ ASC ] 
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A Fully Attributed Data Model 

Attached relationships on A Fully Attributed Data Model: 

belongs to MIN: 0 MAX: many 

PATIENT TREATMENT RECORD 

Department Code Data Element 

Description: The identification number of department. 

DEPARTMENT: :Department Code 

Data element attributes 

Storage Typ_e: 

Length: 

Null Type: 

Location: 

Integer 4 

5 

NotNull 

Entity--> DEPARTMENT 

Depaiiment Name 

Description: The name of depaiiment. 

DEPARTMENT::Depaiiment Name 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Char 

20 

NotNull 

Entity--> DEPARTMENT 

Diagnosis 

Data Element 

Data Element 

Description: The results of physician examination. 

PATIENT TREATMENT RECORD::Diagnosis 
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Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

100 

NotNull 

Associative Entity--> PATIENT TREATMENT RECORD 

Discharge Date Data Element 

Description: The date when patient leaves the hospital. 

ADMISSION::Di~charge Date 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

Date 

NotNull 

Entity --> ADMISSION 

Discharge Status Data Element 

Description: The flag that detennines whether admit or discharge. 

ADMISSION::Discharge Status 

Data element attributes 

Storage Type: VarChar 

Null Type: Not Null With Default 

Location: 

Entity--> ADMISSION 

DOCTOR Entity 

Description: The database contains about infonnation of doctor. 

Composition: 

82 



Dr.ID 

Dr.ID: 

Dr.Name: 

Dr.Telephone : 

Integer 4 

Char 

VarChar 

Depaiiment Code : Integer 4 

Primary Key: 

Index Name: 

Colunm(s): 

Location: 

Generated by VA W 

Dr.ID [ ASC] 

A Fully Att~ibuted Data Model 

Attached relationships on A Fully Attributed Data Model: 

makes MIN: 0 MAX: many 

APPOINTMENT 

records diagnose to MIN: 1 MAX: many 

PATIENT TREATMENT RECORD 

issues MIN: 1 MAX: many 

PRESCRIPTION 

Data Element 

Description: The doctor identification number. 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Integer 4 

5 

NotNull 

Location: 

Entity --> DOCTOR 

Dr.Name Data Element 
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Description: The name of physician. 

DOCTOR::Dr.Name 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Char 

30 

NotNull 

Entity--> DOCTOR 

Dr.Telephone Data Element 

Description: The contact number of physician. 

DOCTOR: :Dr.Telephone 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

10 

NotNull 

Entity--> DOCTOR 

Drug Allergy Data Element 

Description: Drug that patient is unusually sensitive to something eaten. 

PATIENT: :Drug Allergy 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

50 

NotNull 
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Entity--> PATIENT 

Drug Name Data Element 

Description: Drug lists that physician prescribes after the diagnosis is made. 

PRESCRIPTION::Drug Name 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

50 

NotNull 

Entity --> PRESCRIPTION 

E-mail Data Element 

has 

Description: The electronic mail of patient. 

PATIENT: :E-mail 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Long VarChar 

30 

Null 

Entity--> PATIENT 

Relationship 

Attached Entities: 

LABORATORY 

has 

PATIENT TREATMENT RECORD 

[has] 

85 

MIN: 0 MAX: many 

MIN: 1 MAX: 1 



has 

Location: 

A Fully Attributed Data Model 

Relationship 

Attached Entities: 

PRESCRIPTION 

has 

PATIENT TREATMENT RECORD 

[has] 

Location: 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

A Fully Attributed Data Model 

Home Phone Data Element 

Description: The patient's home telephone number. 

PA TTENT: :Home Phone 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

10 

Null 

Entity--> PATIENT 

Insurance Address Data Element 

Description: The company no., street name, and district of company. 

INSURANCE COMPANY::Insurance Address 

Data element attributes 

Storage Type: 

Length: 

VarChar 

70 
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Null Type: NotNull 

Location: 

Entity --> INSURANCE COMP ANY 

Insurance Code Data Element 

Description: The identification number of insurance company. 

INSURANCE COMPANY::Insurance Code 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Integer 4 

5 

NotNull 

Entity --> INSURANCE COMP ANY 

INSURANCE COMP ANY Entity 

Description: The database that records info1mation about the insurance company, 

which has a contract with the hospital. 

Composition: 

Insurance Code : Integer 4 

Insurance Name: VarChar 

Insurance Address : V arChar 

Insurance Phone : V arChar 

ID.Card: Integer 4 

Primary Key: 

Index Name: 

Column(s): 

Generated by VA W 

Insurance Code [ ASC ] 

Location: 
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A Fully Attributed Data Model 

Attached relationships on A Fully Attributed Data Model: 

belongs to 

PATIENT 

MIN: 0 MAX: 1 

Insurance Name Data Element 

Description: The name of insurance company. 

INSURANCE COMPANY::Insurance Name 

Data element attributes 

Storage Typ.e: 

Length: 

Null Type: 

Location: 

VarChar 

30 

NotNull 

Entity--> INSURANCE COMP ANY 

Insurance Phone Data Element 

IS Ill 

Description: The telephone of insurance company. 

INSURANCE COMP ANY: :Insurance Phone 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

10 

NotNull 

Entity--> INSURANCE COMP ANY 

Relationship 

Attached Entities: 

DEPARTMENT 
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IS 111 

PATIENT 

[ is in] 

Location: 

A Context Data Model 

A Key-Based Data Model 

is recorded in 

Attached Entities: 

PATIENT 

is recorded in 

MIN: 1 MAX: many 

MIN: 1 MAX: 1 

Relationship 

MIN: 1 MAX: many 

PATIENT TREATMENT RECORD 

[ is recorded in ] MIN: 1 MAX: 1 

Location: 

A Context Data Model 

issues 

Attached Entities: 

DOCTOR 

issues 

PRESCRIPTION 

[issues] 

Location: 

A Fully Attributed Data Model 

Lab Code 

Relationship 

MIN: 1 MAX: many 

MIN: 1 MAX: 1 

Data Element 

Description: Laboratory results identification number. 

LABORATORY::Lab Code 

89 



Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

6 

NotNull 

Entity--> LABORATORY 

Lab Detail 

Description: Laboratory results. 

LABORATORY::Lab Detail 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

Long VarChar 

NotNull 

Entity--> LABORATORY 

LABORATORY 

Data Element 

Entity 

Description: The database that records infomrntion about laboratory 

Composition: 

Lab Code: 

Lab Detail: 

HN.: 

Primary Key: 

Index Name: 

Column(s): 

Location: 

VarChar 

Long VarChar 

Integer 4 

Generated by VA W 

Lab Code [ ASC] 

A Fully Attributed Data Model 
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Attached relationships on A Fully Attributed Data Model: 

has MIN: 0 MAX: many 

PATIENT TREATMENT RECORD 

makes 

Attached Entities: 

DOCTOR 

makes 

APPOINTMENT 

[makes] 

Location: 

A Context Data Model 

Mobile Phone 

Relationship 

MIN: 0 MAX: many 

MIN: 1 MAX: 1 

Data Element 

Description: The mobile telephone of patient. 

PATIENT::Mobile Phone 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Integer 4 

7 

Null 

Entity--> PATIENT 

PATIENT Entity 

Description: The database contains the general information of patient himself. 

Composition: 

Patient-H.N. : 

Patient-Name: 

Integer 4 

VarChar 
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Patient-Surname : 

Patient-ID-Card : 

Patient-Gender : 

Patient-Date-of-Birth : 

Patient-Age : 

Patient-Marital-Status : 

Patient Nationality : 

Patient-Address : 

Insurance Name: 

Patient-Zipcode : 

Home Phone: 

E-mail: 

Mobile Phone : 

Drug Allergy : 

Primary Key: 

Index Name: 

Column(s): 

Alternate Key 1: 

Index Name: 

Column(s): 

Foreign Key(s): 

DEPARTMENT 'is in' 

On Delete Restrict 

On Update Restrict 

VarChar 

Integer 4 

VarChar 

Date 

Integer 4 

VarChar 

VarChar 

Long VarChar 

VarChar 

Integer 4 

VarChar 

Long VarChar 

Integer 4 

VarChar 

Generated by VA W 

Patient-H.N. [ ASC ] 

Patient-ID-Card [ ASC] 

Generated by VA W 

Patient-ID-Card [ ASC] 
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On Insert of Child Row Restrict 

INSURANCE COMP ANY 'belongs to' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

Location: 

A Fully Attributed Data Model 

Attached relationships on A Fully Attributed Data Model: 

is recorded in MIN: 1 MAX: many 

PATIENT TREATMENT RECORD 

Patient-Address 

[ belongs to ] 

INSURANCE COMP ANY 

requests 

APPOINTMENT 

MIN: 1 MAX: 1 

MIN: 1 MAX: many 

Data Element 

Description: The home no., street name, and district of patient. 

PATIENT::Patient-Address 

Data element attributes 

Storage Type: 

Length: 

Long VarChar 

70 

Null Type: NotNull 

Location: 

Entity --> PA TIE NT 

Patient-Age 

Description: The age of patient. 

93 

Data Element 



PATIENT: :Patient-Age 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

Integer 4 

NotNull 

Entity--> PATIENT 

Patient-Date-of-Birth 

Description: The bi1ihday of patient. 

PATIENT: :Patient-Date-of-Birth 

Data element att1ibutes 

Storage Type: 

Null Type: 

Location: 

Date 

NotNull 

Entity--> PATIENT 

Patient-Gender 

Description: The sex of patient. 

PATIENT: :Patient-Gender 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

VarChar 

NotNull 

Entity --> PATIENT 

Patient-RN. 

Data Element 

Data Element 

Data Element 

Description: The patient identification number issued by the hospital. It uses for 

all contact with the hospital. 

94 



PATIENT: :Patient-H.N. 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Integer 4 

10 

NotNull 

Entity --> PATIENT 

Associative Entity--> APPOINTMENT 

Patient-ID-Card 

Description: The identity card. 

PATIENT: :Patient-ID-Card 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

Integer 4 

13 

NotNull 

Entity--> PATIENT 

Patient-Marital-Status 

Data Element 

Data Element 

Description: The marital ::;tatu::; uf µatieut. 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

Char 

NotNull 

Entity--> PATIENT 

Patient-Name Data Element 
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Description: The name of patient. 

PATIENT::Patient-Name 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

30 

NotNull 

Entity--> PATIENT 

Patient-Surname 

Description: The surname of patient. 

PATIENT: :Patient-Surname 

Data element attributes 

Storage Type: 

Length: 

Null Type: 

Location: 

VarChar 

50 

NotNull 

Entity--> PATIENT 

Patient-Zipcode 

Description: The postal code of patient. 

PATIENT: :Patient-Zipcode 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

Integer 4 

NotNull 

Entity--> PATIENT 

96 
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Data Element 



Gabrieffs u1>raey 

Patient Nationality 

Description: The nationality of patient. 

PATIENT::Patient Nationality 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

VarChar 

NotNull 

Entity--> PATIENT 

PATIENT TREATMENT RECORD 

Data Element 

Associative Entity 

Description: The database contains the patient history, diagnosis, and treatment. 

Composition: 

Prescript No. : Integer 4 

AN. : Integer 4 

Dr.ID : Integer 4 

H.N. : Integer 4 

Registered Date : Date 

Registered Time : Time 

Chief-Complaints : VarChar 

Lab Code : VarChar 

X-Ray No. : Dr.ID 

Diagnosis : VarChar 

Prescription No. : Dr.ID 

Department Code : Integer 4 

Primary Key: 

Index Name: Generated by VA W 
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Column(s): 

Foreign Key(s): 

DOCTOR 'treats' 

On Delete Restrict 

On Update Restrict 

Registered Date [ ASC ] 

H.N. [ ASC] 

On Insert of Child Row Restrict 

PATIENT 'is recorded in' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

DOCTOR 'records diagnose to' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

PRESCRIPTION 'has' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

LABORATORY 'has' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

DEPARTMENT 'belongs to' 

On Delete Restrict 
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On Update Restrict 

On Insert of Child Row Restrict 

ADMISSION 'admits to' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

Location: 

A Fully Attributed Data Model 

Attacl}ed relationships on A Fully Attributed Data Model: 

Prescript No. 

[ is recorded in ] 

PATIENT 

[admits to] 

ADMISSION 

[ belongs to ] 

DEPARTMENT 

[has] 

LABORATORY 

[has] 

PRESCRIPTION 

[ records diagnose to ] 

DOCTOR 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

MIN: 1 MAX: 1 

Data Element 

Description: Prescription identification number. 

PRESCRIPTION::Prescript No. 

Data element attributes 
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Storage Type: 

Length: 

Null Type: 

Location: 

Integer 4 

4 

NotNull 

Entity--> PRESCRIPTION 

Associative Entity--> PATIENT TREATMENT RECORD 

PRESCRIPTION Entity 

Description: The database contains the drug list that is issued by physician. 

Composition: 

Prescript No. : Integer 4 

Dr.ID : Integer 4 . 

HN. : Integer 4 

Drug Name: VarChar 

Qty : VarChar 

Receive Status : Char 

Primary Key: 

Index Name: 

Column(s): 

Generated by VA W 

Prescript No. [ ASC ] 

Foreign Key(s): 

DOCTOR 'issues' 

On Delete Restrict 

On Update Restrict 

On Insert of Child Row Restrict 

Location: 

A Fully Attributed Data Model 
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Qty 

Attached relationships on A Fully Attributed Data Model: 

has MIN: 1 MAX: 1 

PATIENT TREATMENT RECORD 

[issues] 

DOCTOR 

MIN: 1 MAX: 1 

Data Element 

Description: The number of drug in prescription. 

PRESCRIPTION::Qty 

Data element attributes 

Storage Type: VarChar 

Length: 10 

Null Type: NotNull 

Location: 

Entity --> PRESCRIPTION 

Receive Status Data Element 

Description: The flag that checks receiving payment of patient. 

PRESCRIPTION: :Receive Status 

Data element attributes 

Storage Type: Char 

Null Type: Not Null With Default 

Location: 

Entity--> PRESCRIPTION 

records diagnose to 

Attached Entities: 

DOCTOR 

Relationship 
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records diagnose to MIN: 1 MAX: many 

PATIENT TREATMENT RECORD 

[ records diagnose to ] 

Location: 

A Fully Attributed Data Model 

Registered Date 

MIN: 1 MAX: 1 

Data Element 

Description: The date when patient visits each time. 

PATIENT TREATMENT RECORD::Registered Date 

Data element attributes 

Storage Type: 

Null Type: 

Location: 

Date 

NotNull 

Associative Entity--> PATIENT TREATMENT RECORD 

Registered Time Data Element 

Description: The specified time when patient visits. 

PATIENT TREATMENT RECORD::Registered Time 

Data element attributes 

Storage Type: Time 

Null Type: NotNull 

Location: 

requests 

Associative Entity--> PATIENT TREATMENT RECORD 

Relationship 

Attached Entities: 

PATIENT 

requests MIN: 1 MAX: many 
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APPOINTMENT 

[requests] 

Location: 

A Fully Attributed Data Model 

Room No. 

MIN: 1 MAX: 1 

Data Element 

Description: The room number where patient is admitted. 

ADMISSION::Room No. 

Data element attributes 

Storage Ty-pe: 

Length: 

Null Type: 

Location: 

Integer 4 

3 

NotNull 

Entity --> ADMISSION 

X-RayNo. Data Element 

Description: The identification number of film x-ray. 

PATIENT TREATMENT RECORD::X-Ray No. 

Data element attributes 

Domain: 

Storage Type: 

Length: 

Null Type: 

Location: 

Dr.ID 

Integer 4 

5 

Null 

Associative Entity--> PATIENT TREATMENT RECORD 
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INTERFACE DESIGN 



I ·:F"!Ul!!!PB!.H 
' 

Welcome lo lhe 

Patient R'egistratiotz 
Information 5)Jstem 

Login C<lncel 

Figure F. l. Login System Form. 
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file J:!peration Maintenance fl~t l;ieb 

csunun 

6101/44 1:30 

Bangkok HealthCare 
Hospital 

~ppolnlment 

!nqui:y 

Figure F.2. Main Menu Fonn. 
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QPO, 

f alien I Prolile 

r- System Options ----------------

1
1 !:ielp 

l 
E~lt 



HN. j1200104013 IDC.:ud: 

P91ient N<ime; p:k3 ,--------- Surname: 

Gender: jFem.;,le ::::J D<ileofBirlh: fdd:!J~ >'!iW ... Age: l 
M.atital Status: jsin!Jb . ::::J Nation<:lily: 

Piese:ntAddre-.ss: .-------------------------

Hane Phone: 1 ·i­
lmu.;;n..--e Name: jtr·kn!ll 

Met.fa Phone =i-
:::J 

DrugAle1gy. ..-------------------------

Nctay in Emergency: 

Hc.;i1¢ Address: 

Plllionl Medical Rcci:xd: 

ZipCode:j 

Aegislerd Da(c: J6i0112001 De.P<lllrr.enl; jout P21:iE<nl 

J:rintHN. Main Menu 

Figure F.3. New Patient Registration Fo1m. 
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' 

Appoinlmert: 
r-·-·-·---·-:··-·-·-··1 

I '* tt~ P.!};f,:t:P,P.!~~.?.\-&J 

Patieni lnf01maticn: 

HN. 

Palient Narne: Swname: Sex: j 

Notion-:ilily: Tel. 1,...--
Mobikl Phone :i---

!rm.Ji a;;;;;e Name ; 

Pi!!tien~ Medico! Rccad: 

Reg~erd Date: jG/01/2001 Departrr.eri: jout Pclienl. 

J;;reate.OPD. 

Figure F.4. Current Patient Registration Fonn. 
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1 Appointme~ : 

I r Non~poin1ment 

.l>nr1ninlr11~"i- l11foima!U-i; 

Appoint No. 

Appointed Dale: 11'1 

lnf01mali'.lri: 

HN. 

P.:.liant Name: 

Drug:Alorgy: 

f'.:iticnl Medico! Rccad: 

Regislerd Data: jGKJ1l2001 

Chiel Corr~nts ; 

rime:r:r Dr. 

Surname: SeK;r-

Tcl:j~r-

Oepa1lrrl!lf"A : jout P &.ienl 

IrealeOPD. 

Figure F.5. Appointed Patient Registration Fom1. 
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OK Cance! 

Figure F.6. Login OPD F01m. 

HN. j 1X01095l0 

Palient ~lame: js unun Swn.ame: 

D11;g;Alergy; .-N-o-----------------------

Chid Cc11r~nts; JHead.;;ctie 

i)~7>0sis Res~ : 

01.)(ailed C(Jfllplaints : 

X·Ra~t flezulls: 

S~.7Ja!uro Dr. 

1ssue Preocsiption Make Appointni.m\ · fiecord OPD. Man Menu 

Figure F.7. OPD Fom1. 
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P<itier~ lnfotmatoo: 

D~1_,9,6,!'>2t~;, No 

HN. l120010951Cl 
Paoorl: tlane: j .... s-ur-1u_n ______ _ 

Department: JGe<101al/Skin/Gas.!1o·lnlostin 

Order Drug: ' 

~Jo 

l 

2. 

3. 

4. 

5. 

6. 

7. 

P1emiptbt No. I 240$ 

Date: 

Surname: jCh<:l{xasilPol 

Fo1rn· Strenglh Quantily 

1-~':·-·.,<-u>••-""'•""~"'••~•., 

i ls~ue Piewiiplkol 
t_ .. , ...... -·~·-·--·-········J 

Figure F.8. Prescription Fom1. 
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Gabriers Library 

Pie-3Se Specly !).!l\e Md Ooclo; . "~ 

Appointed Date: j17 3101 :::Jj2co1 :::J Appolnirnent No. j 1013 

j f'alienfs Request 

I Time HN. P <:tje,;(11 N<.irne Surname Notify in Contac! j 

I r jB:fOOI =1 r jB:f151 
r. jB ! po j1~D0109510 lsLr-rJn jcn;sr.1 asilr.•ol 1(01) 64S·868~ 
I J8:f45 
r r:roo 
I fS:fi51 
r J9:!30j 
(~ j9:[45j 
r fiO: fOOI IN~ jrr.a111til1'>'11nich j(o21 39&5630 
r f10 :fi5j IP~a jK9f'~a1it<i lt02)71~60l2 
r f10:!JOI jParioda INi~d · j(onim:ssro · 
("' f10 :f45j jMunin IRattaoanupong j(02l589-:mo ~ 

-~''' '";''''"'-·~" '''""'~"'"'N'o'"'~•'''' «' 

Figure F.9. Making Appointment Fonn. 
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1-Potiern 

I 
Appointment No. !1013 

I-IN. I 120010951(} 
I 
! Patient Name; lsunun Surname: je!'lbjj(Milp.::.I .. 
I 
I N01ify in C«11oct : h011 s.isi!ses • 

Appointe.d Date : f17Jo1!2001 Time: j$:µQ" 
Dr. lEkach.;,i Bhalk~a 

·· f'<ilienl 's Reque$t: ----·---·-··-----··-·-------···--·-----·-····-···----- --·--·-··-----·---·---·--·----., 

Tile J.:f>POnlmont to r Civ.inge is .:it llis !Xne J : J 
r. ~~~I 

£cdirm Man Menu 

Figure F.10. Changing Appointment Form. 
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HN. j 120CU:\:18~G 

Pa>:ient Name: jP<il'Ma 

JtrleMive Caro Unit/CC 

Chef C«i\plainl: jchoked feeing r. the chest 

Adrnl: Pa6ant : 

M11illedl).a1e [dd3JrrmiJJYY/.•' :::J 
.AN. 

Bulding: 

ROC<n No. 

Sigi\1itur~ Ck 

Main Menu l, 
t'"•'"''"'*"''"''"'''' ..... ''•+••--••"-'": 

!.~~.~:~.'...~.~!:~..! 

Figure F.11. Admitted Patient Form. 
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r-P<>lient lnf01mal.OO: 

I HN. 
I 

Patient Name; 

Oepa1tmerA: 

Chef Oxn~<iinl: 

I DiWiarged Patient 

AN. 

SLLname: 

Dis~ged Date: ~ jrrru iJ j;,iyyy iJ 
Rem~: I RecOYel.l' I lrr{:!!ove.;I r Not in+cove.;J I Other 

Remaiks. 

Sign.=t.ure Dr. 

L 

Figure F.12. Discharged Patient Form. 
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JPalien~ 

I HN. 

I

I ~:::omo 
G"'1der: 

l Medal S!alu$ : 

jsunun 

J3101C01093463 

jFomale 

Is~ 

Surname: jChiap)si!pol 

D.;iteofBi1!h; J2Tl'1'f~ 

l·laliO!)Cllty: ··· jihai 

• Zij:ICode: 110120 

H rnie Phone : jITT ·Jo544 . · MOOle Phone :j6498669 E.·rri.;jl: Jcsunun©hplm.:iilcorn 

lmuiQt".:e Name: JsiMi Cornrr.e.ciol LifeAssu1once Pi..t«c 

in Ernergency ----·-·····-------·--··-·---·---···-'-··--"""'----'~--c-··--~-·-·-'-·--~--~··-·· .. ··----~-'C'----

Norne: jsucha1l Chaiprasitpol 

Hm«)Addross: l t564/l ~ Fld •• Tuniiwatdon. Sal.hoitl,, Bcr~ok 

Qelele; Man Menu 

Figure F.13. Maintain Patient Form. 
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llt-.'o~ion: 

I HN. jHS9500843 

I P...tienl Noma: jSuni•a' 

M'1fital Status : 

AckJ;e;$"$: 

E·ma~: 

j552/321 Sc4 u·dee, Bcngkolorn, B ongpQfWMg, B lltlgkt:k · 

I oll.l"~Yllhoo.com 
fS71" -~ MOOle Plione '. j913B914 · Home Phone : 

lnru1ince Narne: jNo 

Drug Allorgy : No 

Figure F.14. Inquiry Patient Profile Form. 
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ldo~ion: 

HN. 112001G'3510 

DOie of Tte<ilerner'lt: jEJOV2001 

P<11licnt N~rne : 

I Chid~nts. 
'1· 

FlmX·RaytJo. 

11

!1 ~:~.:. •. 

Ploz-.c4iplioo No. 

Dr. 
! ......................... . 

jLP1913 

f2409 

Time: J09:$13 

S1.tn~e: lco .. ~asitpql 

Figure F.15. Inquiry OPD. Form. 
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I !~::ion· 
I P~ioolN om• 

I M1~Ued D<ite; 

Ill. 

Bulding: 

Room No. 

Dr. 

l120001f>'552 

jBulding 1 

!103 

Dote: [OT ro;-1::'001 

illi1 
ManManu J 

Figure F.16. Inquiry Admission Form. 
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r kJorrr.a<ii;in : ................................. :.:.:c.:.~ ........................................................................ ~ ....... , 

I P1esciiplion No.11409 001.e: 

HN. j1:?001oss10 

Poliant Name: lsurul 
Department: lueriei11l/Skin/Gasll0<lr~es.tin 

j 6!01/2001 . I 
I, 

I 
I 

l,i 

·"'.lt°'ra,v No 

~----------------P-rc-sc-n.------------..-...,.-----1 
1--~----~~'0~,~~~::~a~~=:~~~~-,----r-~~~~m'--------'!~5~00=1~fl9~~'---------.~.2~0~~-----.,l 

; ffl'~~ .., ,1 

isoo rr.;i> 20 

... ... I 
Th!J 

Mar.Menu I 

Figure F.17. Inquiry Prescription Fo1m. 
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Gabriel's tibraty 

Ple15te Spocly: 

Depa1trnent; l1Jb-:J1elicu'Gynaccolow iJ 

No HN P.:lfienl Narne SWl'larr.e Ger1def Ooc.lor N<lme .... 
3 i'331187Slf<llil.;;pon Ph1.xsi!i i Fern.;J~ Lil IC.;, P <lll!.tak• 

4 1'3311950 i P-cd.:;1•at Toit10,~\JI !Malt< Tha"''~lch::. Bl 

5 1982080&jR&lo;.1on~ . Chaioenwong1t:tk !Male 'lnin Rcian.::t'.:U 
G .. 19900443 J Sck~~y.:i I/ cl.:i1;.~s.opol ···· ..... ·······--: F ,;;~~ Th~~,;;icl~ Bl 

--·-;;--··1·990o985lY.;;,.y, --···------;;;_,,a.,.1.1-;:~;;h·-----.i f,1 <1lo-·-----·---1·r~;;-~f;;91 
----··---8--1S::i11843(F;pa-t--------~ ! anag1~-1 -----·11~;j,;------·---[ Laid.a Panyak• 

-··········-······· ...... ············;- ······················-················ ···-·····-·-···-·················-····-········· ··········--····-·- ··-···· . 
9. 19925770!Naiin ! lr·t.;irako>it it-tale Tha1w:.1chi;. Bl 

.; 

10 • 19925868 jv1 annif"a N<ilt>Ja'•• i Fern.::Je Ptin Rcjan.::v:. 

.. --~ --i:~::iil~~,., .. . ":::~[~;---!:~., ........... ···· i~~:;,:,~; 
16, 10003058 J P<1~·ct iy~J!'W1 l ~ial~ l9l~ Pori~<Q.\;< 

" I ". -l 

17 10003186.jP~,..,, ;Jilt1~('de !Mole Ptin Rc1ari.;;p:, 

·-··--1.1--:l0002JSSI N;;rum~~;------·! Chongpli:lip.anch !Female IF'lin Acjanai:c' 
--·····15-. ·····1000}8~4]~4~~;;}:;;,~·-····-····--·.·.; L1r11;;m:a~~~~---·-.i F~oa~·------·- ~'!in Rc1<in.ap:< 

18 10003604 iT.:Yr.ilrw 't~e6wli:nJ IM1:1le Prin Rci~n.::c ..... 
~ > 

MainM1mu 

Figure F.18. Inquiry Patient by Department Fonn. 
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F(l(matlype: 

r. !~:~e~i! jPllticnl Lo:.::! t.1 onlh!; Sl.:iliitr.:.s :.!:] 
r (lr~f) IP<:iiicnt Li:<::.::J Cl~s~il.00 by Age 3 

· · Ptid Option . 

£male I 
b.ioin Menu I 

Figure F.19. Report and Graph Option Form. 
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Registered Date : 

H.N. 

Patient's Name : 

ID Card 

Gender: 

Date of Birth : 

Marital Status : 

Address 

Home Phone: 

E-mail: 

Insurance Name: 

Drug Allergy : 

BANGKOK HEALTHCARE HOSP IT AL 

Patient Profile Report 

End of Date 13/01/2001 

13/1/01 

10100510 

Sunun Surname : Chaiprasitpol 

3101201093469 

Female 

27/11/1975 Age: 25 

Single 

1564/1 Chan Rd., Tungwatdon, Sathom, Bangkok 

673-0544 Mobile Phone : 649-8689 

csunun@hotmail.com 

Siam Commercial Life Assurance Public Company 

No 

Figure G.1. Patient Profile Report. 
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Zip Code: 10120 



BANGKOK HEALTHCARE HOSPITAL 

OPD. Summary Report 

as of January 9,2001 

Date of Treatment 1/7/01 Time: 10:45 

H.N. 10009013 

Patient's Name : Nalin Surname: Intarakosit 

Department : Pediatrics 

Chief Complaints : Headache, Nausea, Vomiting 

Lab Code : LP1913 

Film X-Ray No : XR0271 l 

Final Diagnosis : Infulenza 

Prescription No : 2419 

Doctor's Name : Rungroj Lerdvitayasakul 

Figure G.2. OPD. Summary Report. 
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BANGKOK HEALTHCARE HOSPITAL 

Doctor Name Appointed Date 

Dr. Chate Kietrsunthorn 

15/1101 

15/1101 

16/1/01 

16/1101 

16/1101 

17/1101 

17/1/01 

17/1101 

17/1101 

19/1101 

19/1/01 

Dr. Ekachai Bharksuwana · 

17/1101 

17/1101 

17/1/01 

17/1/01 

17/1101 

Weekly Appointment Report 

15/01/01-21/01/01 

Time Patient Name Surname 

8:00 Sukanya Vatanasopol 

9:15 Kiattipoom Koompiroj 

9:15 Tanutnun Keawtong 

10:30 Pi pat Tanagul 

10:45 Vachara Ratanasupakom 

14:00 Ta wan Wasuwanich 

15:45 Patyot Yingyem 

16:00 Ponlawat Tortrakul 

16:30 Pomphet Prasertchaiyakul 

8:00 Patchaliya Chavananikul 

8:30 Nitipon Wityatem 

9:30 Nuttapon Phraesiri 

10:00 Napa Thermsinvanich 

10:15 Padara Kanjanaharitai 

10:30 Parinda Niljard 

10:45 Munin Rattananupong 

Page 1 

Notify in Contact 

(01) 681-6521 

(02) 754-0594 

(02) 277-7798 

(02) 215-1210 

(01) 643-4334 

(02) 951-9519 

(O 1) 856-1260 

(02) 314-7092 

(02) 278-5801 

(02) 542-2773 

(02) 355-2097 

(02) 552-4623 

(02) 398-5630 

(02) 718-6022 

(O 1) 839-9983 

(02) 589-2220 

18/1/01 10:00 Rattapong Charoenwongrerk (01) 682-2552 

18/1101 10:30 Ornnut Boonyachai (02) 221-2239 

Figure G.3. Weekly Appointment Report. 
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BANGKOK HEALTHCARE HOSPITAL 

Patient Load Monthly Statistics Report 

(Classified by Gender) 

as of December 31, 2000 

Department Male Female 

Dental 1,023 1,457 

Emergency 744 1,023 

Eye/Ear/Throat/Nose 1,147 1,333 

General/Skin/Gastro-Intestinal 2,139 2,387 

Intensive Care Unit/CCU 589 868 

Medicine/Other Specialty 744 527 

Neuro Medicine 806 465 

Obstretics/Gynaecology 1,643 

Orthopedics 930 713 

Pediatrics 1,178 992 

Surgery 341 713 

Urology 372 434 

Ward 620 837 

Net Total 10,633 13,392 

Figure G.4. Patient Load Monthly Statistics Report. 
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Total 

2,480 

1,767 

2,480 

4,526 

1,457 

1,271 

1,271 

1,643 

1,643 

2,170 

1,054 

806 

1,457 

24,025 



Gabriel's Library 

Page 1 

BANGKOK HEALTHCARE HOSPITAL 

Patient Load Quarterly Statistics Report 

as of December 31, 2000 

Department 2000 2000 2000 2000 
Mar31 Jun 30 Sep30 Dec31 

Dental 4,904 4,766 4,686 6,315 

Emergency 5,592 4,818 4,139 5,945 

Eye/Ear/Throat/Nose 5,255 5,667 6,158 6,718 

General/Skin/ Gastro-Intestinal 12,632 11,548 9,818 11,760 

Intensive Care Unit/CCU · 4,035 2,966 2,878 3,832 

Medicine/Other Specialty 2,213 1,944 2,597 3,733 

Neuro Medicine . 2,951 3,456 3,934 3,749 

Obstretics/Gynaccology 4,228 3,345 4,449 4,422 

Orthopedics 3,007 4,219 4,321 5,170 

Pediatrics 5,824 5,397 5,294 5,987 

Surgery 1,363 756 492 1,257 

Urology 1,994 1,908 2,736 2,024 

Ward 6,351 6,278 5,516 4,566 

Net Total 60,349 57,068 57,018 65,478 

Figure G.5. Patient Load Quarterly Statistics Report. 
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Page 1 

BANGKOK HEALTHCARE HOSPITAL 

Patient Load Yearly Statistics Report 

as of December 31, 2000 

Patient Load Jan-Dec Jan-Dec 
2000 Daily Average 

Out-Patient Attendances 

-Dental 20,671 56 

-Emergency 20,494 56 

-Eye/Ear/Throat/Nose 23,798 65 

-General/S kin/Gastro-Intestinal 45,758 125 

-Medicine/Other Specialty 10,487 29 

-Neuro Medicine 14,090 38 

-Obstretics/Gynaecology 16,444 45 

-Orthopedics 16,717 46 

-Pediatrics 22,502 61 

-Urology 8,662 24 

Total 199,623 545 

Admissions 

-Intensive Care Unit/CCU 13,711 37 

-In Patient Ward 22,711 62 

Total 36,422 100 

Surgical Operations 

-Brain Surgery 429 

-Total Knee Replacement 368 

-Cosmetic Surgery 1,331 4 

-Nerve 42 0 

-Gastro Intestinal Tract 813 2 

-Appendectomy 885 2 

Total 3,868 11 

Net Total 239,913 656 

Figure G.6. Patient Load Yearly Statistics Report. 
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BANGKOK HEALTHCARE HOSPITAL 

Five Years of Patient Load Comparison Report 

from 1996 to 2000 

1996 1997 1998 1999 2000 

Patient Load % % % % 
Amount 

Change 
Amount 

Change 
Amount 

Change 
Amount 

Change 
Amount 

Out-Patient Attendances 

-Dental 23,823 -1.0 23,580 -4.2 22,587 -6.8 21,044 -0.8 20,671 

-Emergency 18,346 1.2 18,560 6.3 19,737 -4.8 18,797 9.0 20,494 

-Eye/Ear/Throat/Nose 25,050 -4.0 24,053 -1.1 23,800 -1.0 23,552 1.0 23,798 

-Geucral/Skin/Gastro-Intcstinal 32,500 2.9 33,440 7.8 36,055 8.4 39,085 17.1 45,758 

-Medicine/Other Specialty 8,359 6.4 8,890 6.9 9,504 -4.8 9,046 15.9 10,487 

-Ncuro Medicine 13,565 9.9 14,904 -7.4 13,800 -3.3 13,344 5.6 14,090 

-Obstrctics/Gynaecology 11,588 -4.3 11,088 -4.3 10,608 10.2 11,689 40.7 16,444 

-Orthopedics 15,688 1.1 15,865 -1.3 15,654 1.6 15,909 5.1 16,717 

-Pediatrics 20,213 0.2 20,255 0.2 20,300 3.2 20,957 7.4 22,502 

-Urology 9,303 -2.7 9,048 -0.9 8,970 5.6 9,474 -8.6 8,662 

Total 178,435 0.7 179,683 0.7 181,015 1.0 182,897 9.1 199,623 

Admissions 

-Intensive Care Unit/CCU 11,805 1.6 11,989 0.7 12,068 7.3 12,954 5.8 13,711 

-In Patient Ward 20,408 0.3 20,464 0.6 20,584 1.5 20,890 8.7 22,711 

Total 32,213 0.7 32,453 0.6 32,652 3.7 33,844 7.6 36,422 

Surgical Operations 

-Brain Surgery 150 36.7 205 74.6 358 8.4 388 10.6 429 

-Total Knee Replacement 180 18.3 213 17.4 250 15.6 289 27.3 368 

-Cosmetic S urgcry 702 7.4 754 22.0 920 19.3 1,098 21.2 1,331 

-Nerve 31 9.7 34 -17.6 28 14.3 32 31.3 42 

-Gastro Intestinal Tract 892 2.2 912 3.1 940 -3.8 904 -10.1 813 

-Appendectomy 846 7.0 905 -3.1 877 2.4 898 -1.4 885 

Total 2,801 7.9 3,023 11.6 3,373 7.0 3,609 7.2 3,868 

Net Total 213,449 0.8 215,159 0.9 217,040 1.5 220,350 8.9 239,913 

Figure G. 7. Patient Load Comparison Report. 
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APPENDIX H 

PAYBACK PERIOD 



PAYBACK PERIOD ANALYSIS 

H.1 Payback Period Analysis of Candidate 1 

Table H.1. Payback Period Analysis of Candidate 1, Baht. 

Cost items 
Years 

0 1 2 3 4 

Development Cost: -3, 193,850.00 - - - -
Operation & Maintenance*: - -1,006,200.00 -1,138,320.00 -1,252,152.00 -1,377,367.20 

Discount Factors for 12% l.00 0.89 0.80 0.71 0.64 

Time-adjusted Costs 
-3, 193,850.00 -898,392.86 -907,461.73 -891,257 .06 -875,341.76 

(adjusted to present value): 

Cumulative Time-adjusted 
-3, 193,850.00 -4,092,242.86 -4,999, 704.59 -5,890,961.65 -6,766,303.41 

Costs Over Lifetime: 

*Assumption: Operating and Main.tenance Cost Estimated Annual Growth Rate of 10% 

Benefits Derived from 

Operation of New System: 

Discount Factors for 12% 

Time-adjusted Benefits 

(adjusted to present value): 

Cumulative Time-adjusted 

Benefits Over Lifetime: 

Cumulative Lifetime Time-

adjusted Costs+ Benefits: 

Payback period 

0.00 1,735,725.00 1,996,083.75 2,295,496.31 2,639,820.76 

1.00 0.89 0.80 0.71 0.64 

0.00 l ,549,754.46 1,591,265.74 1,633,888.93 l ,677,653.82 

0.00 l,549,754.46 3,141,020.21 4,774,909.14 6,452,562.96 

-3, 193,850.00 -2,542,488.39 -1,858,684.38 -1,116,052.51 -313,740.45 

Cumulative difference 
Last year of last negative year 
negative cash flow+ ---------
difference Absolute value of 

cumulative difference 
(last negative plus 
first positive year) 

313,740.45 
4+ 

313,740.45 + 549,139.87 

4 Years 4 Months 

Net Present Value = Cumulative Benefits - Cumulative Costs 

8,175,153.93 - 7,636,014.06 

549,139.87 Baht 

132 

5 

-
-l,515,103.92 

0.57 

-859,710.65 

-7,626,014.06 

3,035,793.87 

0.57 

1,722,590.97 

8, 175, 153.93 

549, 139.87 
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ROI (Estimated Lifetime Benefits - Estimated Lifetime Costs) 

Estimated Lifetime Costs 

8,175, 153.93 - 7,636,014.06 

7,636,014.06 

0.0720 * 100 

= 7.20% 

H.2 Payback Period Analysis of Candidate 2 

Table H.2. Payback P_eriod Analysis of Candidate 2, Baht. 

Years 
Cost items 

0 I 2 3 4 5 

Development Cost: -1,847,250.00 - - - - -
Operation & Maintenance*: - -1,102,200.00 -1,212,420.00 -1,333,662.00 -1,467,028.20 -1,613,731.02 

Discount Factors for 12% 1.00 0.89 0.80 0.71 0.64 0.57 

Time-adjusted Costs 
-1,847,250.00 -984,107.14 

(adjusted to present value): 
-966,533 .80 -949,274.27 -932,322.94 -915,674.32 

Cumulative Time-adjusted 
-1,84 7,250.00 -2,831,357.14 

Costs Over Lifetime: 
-3,797,890.94 -4,747,165.21 -5,679,488.16 -6,595, 162.47 

*Assumption: Operating and Maintenance Cost Estimated Annual Growth Rate of 10% 

Benefits Derived from 
0.00 1,530,500.00 

Operation of New System: 
1,760,075.00 2,024,086.25 2,327,699.19 2,676,854.07 

Discount Factors for 12% 1.00 0.89 0.80 0.71 0.64 0.57 

Time-adjusted Benefits 
0.00 1,366,517.86 

(adjusted to present value): 
1,403,121.01 1,440, 704.61 1,479,294.91 1,518,918.89 

Cumulative Time-adjusted 
0.00 1,366,517 .86 2,769,638.87 4,210,343.48 5,689,638.40 7,208,557.28 

Benefits Over Lifetime: 

Cumulative Lifetime Time-

adjusted Costs+ Benefits: 
-1,847,250.00 -1,464,839.29 -1,028,252.07 -536,821.73 10,150.24 613,394.81 

536,821.73 
Payback period 3 + ---------

536,821.73 + 10,150.24 

3 Years 11 Months 

Net Present Value 7,208,557.28 - 6,595,162.47 

613,394.81 Baht 
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ROI 7,208,557.28 - 6,595,162.47 

6,595,162.47 

= 0.0930 * 100 

= 9.30% 

H.3 Payback Period Analysis of Candidate 3 

Table H.3. Payback Period Analysis of Candidate 3, Baht. 

Years 
Cost items 

0 l 2 3 4 5 

Development Cost: -l,057, 100.00 - - - - -
Operation & Maintenance*: - -l ,006,200.00 -1,138,320.00 -l ,252, 152.00 -1,377,367.20 -l,515,103.92 

Discount Factors for 12% l.00 0.89 0.80 0.71 0.64 0.57 

Time-adjusted Costs 
-l ,057, l 00.00 -898,392.86 

(adjusted to present value): 
-907,461.73 -891,257 .06 -875,341.76 -859,710.65 

Cumulative Time-adjusted 

Costs Over Lifetime: -1,057,100.00 -l ,955,492.86 -2,862,954.59 -3,754,211.65 -4,629,553.41 -5,489,264.06 

*Assumption: Operating and Maintenance Cost Estimated Annual Growth Rate of 10% 

Benefits Derived from 
0.00 1,273,035.00 

Operation of New System: 
l,463,990.25 l,683,588.79 l,936,127.1 l 2,226,546.17 

Discount Factors for 12% l.00 0.89 0.80 0.71 0.64 0.57 

Time-adjusted Benefits 
0.00 l,136,638.39 

(adjusted to present value): 
l,167,084.06 1,198,345.24 1,230,443.78 l ,263,402.09 

Cumulative Time-adjusted 
0.00 l, 136,638.39 

Benefits Over Lifetime: 
2,303, 722.46 3,502,067.70 4, 732,511.48 5,995,913.57 

Cumulative Lifetime Time-

adjusted Costs+ Benefits: 
-1,057,100.00 -818,854.46 -559,232. l 3 -252, 143.95 102,958.07 506,649.51 

252,143.95 
Payback period =3+----------

252,143.95 + 102,958.07 

3 Years 9Months 

Net Present Value 5,995,913.57 - 5,489,264.06 

506,649.51 Baht 
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ROI = 7,015,629.11 - 6,386,014.06 

6,386,014.06 

= 0.0923 * 100 

= 9.23% 
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