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ABSTRACT

The research objective is to enhance efficiency and efficacy of managing,
planning, and operating projects at the Prasat Neurological Institute (Bangkok) by
developing a program for documenting patient data to analyze and statistically
compare to help physiciansq in decision making in medical alternatives for patients.
The system development aims to increase precision, accuracy, convenience, and
update of the data.

The program developed to collect patient’s data by segmenting data into
assigned period, recording, editing, deleting, correcting, searching, and following up
patients using a relational database management system and statistically analyzing
using T-Test, compared to statistical software, SPSS. The program developer
categorized user’s levels into administrator, doctor, and staff. Moreover, the program
is able to show reports and export data for further analysis.

The results indicate the superior ability of the program in collecting and
representing data that helps improve the efficiency of the information system at Prasat
Neurological Institute (Bangkok). The program has clear limitations usage for users.
Staff tested the program and rated satisfaction of usage at X = 4.50, which indicates

very good efficiency. The result of statistically T-test represents comparable precision
and accuracy to SPSS.
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CHAPTER |
INTRODUCTION

Computer science, information system and information technology have
been quickly developed. They express their roles in our daily life. The information
technology has been used as an important tool for development of more efficient and
productive work. It has affected to all sectors including medicine. Nowadays, medical
technology has been developed continuously in order to enhance diagnosis, treatment
and rehabilitation. The information technology can greatly support medical tasks such
as collecting medical data, providing effective tools for analysis and treatment. With
appropriate medical data management, efficient treatment of a certain disease can be
selected for a patient. Time and cost can be reduced as well.

1.1 Problem Statement

Prasat Neurological Institute is a Thai specialized neurological medical
center. Everyday many patients with neuropathy have received diagnosis and
treatments from the institute. One of the surgical treatments becoming popularly is
minimally invasive surgery. This technique requires dedicated tools in a treatment,
such as microscope for microsurgery, endoscope for key-hole surgery etc. In order to
choose appropriate treatment for each patient, medical information system is required
in order to collect and analyze related data for treatment planning.

Nowadays, Prasat Neurological Institute has a research project related to
treatments of spinal disease which is the second most common disease. The disease
includes Lumbar Disc Herniation and Lumbar Spondylolisthesis. The spinal disease
can affect the patient’s life in which he cannot work or has daily life as usual. In each

disease, the research project has different investigations.
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1) Lumbar Disc Herniation
1.1) Study of post-operative clinical outcomes after applying
different surgical techniques for lumbar discectomy.
1.2) Study of post-operative spinal stability after applying
different surgical techniques for lumber discectomy.
2) Lumbar Spondylolisthesis
2.1) Accuracy of screw placement after applying different
techniques for transpedicular screw fixation.
2.2) Study of post-operative clinical outcomes after applying

different surgical techniques for transpedicular screw fixation.

To attend this research project, medical professionals must select patients
who satisfy inclusion criterions determined based on their clinical investigation. After
the patients have been chosen, all relevant data must be collected several times,
including surgery, after surgery, after 1 day surgery, after 1 week surgery, after 1
month surgery, after 3 month surgery, after 6 month surgery, after 12 month surgery.
The medical records of patients were the paper based. So it is difficult to restore and
make a conclusion for the studies.

Storing patient data in a paper format for a long time period may results in
difficulty of searching, retrieving, and updating the data. In addition, the recorded data
may be missed by this storing process such as the dilution of the ink, the paper may be
damaged by fungi etc.

From these reasons, this project aims to develop medical information
system for collecting related data and providing analysis tools for treatments
of spinal diseases. The diseases selected for this study include Lumbar Disc Herniation
and Lumbar Spondylolisthesis. With the developed system, medical doctors can
simply search and retrieve medical records of patients from the database. Appropriate

treatment can be efficiently selected for a patient.
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1.2 Objectives of Research

1) To develop medical information system for supporting treatments of
Lumbar Disc Herniation and Lumbar Spondylolisthesis.

2) To support medical data management, planning and routine operations
with efficient and effective functions.

1.3 Scope of Research

1) The software is developed for collecting, retrieving medical records.
Medical staff can easily edit, delete, search and analyze patient data.

2) The medical records can be visualized and analyzed by T-test. The
software can provide correct analysis similar to that of the commercial software, such
as SPSS.

3) The recorded data can be exported to the excel file.

4) There are different data accessible for administrator, medical doctors
and staff.

1.4 Expected Results
1) The developed information system can support medical data management
in routine operations.
2) Physicians and medical staff can simply store and retrieve related data.
3) The collected data can be used for supporting treatment planning.
4) The developed system is usable for Prasat Neurological Institute
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CHAPTER I
RELATED THEORIES

Development of data storage management for Prasat Neurological Institute
(Bangkok), related theories and literature survey is presented in this chapter

2.1 Related medical background

Two diseases are focused in this research, i.e., Lumbar Disc Herniation
and Lumbar Spondylolisthesis. These diseases occur from degenerative diseases of
lumbar spine and can affect to patients’ life. Most of patients do not response well to
the treatment with medicine and rehabilitation. Surgery is a common way of treatment
for patient who suffers with the lumbar disease.

After surgery, the patients must be taken care and diagnosed by the doctor
especially for the patients who receive surgery. This is because complication after
surgery may occur and have to do the surgery again (Damrongkitkuson, 2528: 128).

In the present, new treatment techniques have been developed
continuously, thus the current treatment is relatively effective. The spinal surgery is
now developed constantly using new technology with carefulness, accuracy and less
invasive, so called “Minimally Invasive Spine Surgery”. Size of the wound is minimal.
Therefore physicians search for the most efficient surgery technique which can also
reduce risks that may happen after surgery.

The spinal surgery can be grouped in to two types namely;

1) The surgery for Lumbar Disc Herniation which includes

1.1) Open discectomy
1.2) Microscopic discectomy

2) The surgery to splice backbone with pedicle screw for the patients who

suffer Lumbar Spondylolisthesis disease, this involves with
2.1) Conventional lumbar transpedicular screws fixation

2.2) Navigated lumbar transpedicular screws fixation
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The Lumbar Disc Herniation

There are two surgical techniques for this disease, i.e. open discectomy
and microscopic discectomy. The first technique is to take movable spine out by
opening long wound and cut laminar bone off (Conventional lumbar discectomy). It is
believed that having Lumbar Spondylolisthesis in the same level again is quite low.

The second technique (microscopic discectomy) is to bring disc herniation
out by opening small wound and does not cut laminar bone (Microscopic lumbar
discectomy) off. It is believed that there are various effects to the stability of upper and
lower backbone less than that of the first technique. However, the disease may occur

again.

Lumbar spondylolisthesis disease

There are two main surgical techniques, i.e., conventional lumbar
transpedicular screw fixation and navigated lumbar transpedicular screws fixation. The
first technique is to adhere bone with pedicle screw by opening more wound’s length
and then cut laminar bone off before inserting the pedicle screw to stick the bone. This
is the first way to stick the bone. It has various advantages because the spine surgeons
have well understanding and are familiar with surgical technique. The disadvantages
are that the patients suffer with pain very much after operation because of having long
wound and cutting back muscle off vertebrae which have a lot of muscles adhered.
The blood may be lost too much if many levels of surgery are performed. In addition,
searching accurate point for inserting pedicle screw must be done by expert surgeon
by considering from anatomical landmark solely.

The second technique is to stick the bone with pedicle screw by opening
long-sized wound and uses navigation system for navigating lumbar transpedicular
screw fixation. This technique has just been developed after the development of
navigation system. It can help a surgeon to search for position of the pedicle screw.
This technique has advantages for spinal surgeon in order to accurately inserting the
screw and it is quite fast especially for the patient who has distorted lumbar vertebrae.
It can help reducing blood lost if many levels of surgery are performed because the

surgeon can operate quite quickly.
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Due to the advance of medical technology, the spinal surgery is now more
effective. The spinal surgery is important to patient’s life because it can be a cause of
pain and increase risk of complication (Thanit Theantanu and Thawisak
Chanvitthayanuchit, 2533:110); Crenshaw, 1992:2597-2598; Faciszewski, et al., 1995:
1592). In addition, the patients may still suffer from the disease or have disease
recurrence (Banjong Khamhom and Wanni Satwiwat, 2531: 279; Yongyut
Watcharadun, 2535: 3)

2.2 Medical information system development
Development tools

- AppServ Web Server

It is a program to simulate the user’s computer as a server computer. This
allows the user to test and develop systems or websites and to collect data by using
programs, such as Apachc, MySQL, PHP and phpMyAdmin. Clients can connect to
the server computer in order to request or transfer and receive data to each other.

The Appserv program does not have complicated structures. The developer
thus can create and define the way to control and monitor the program easily.
(Kitti Pakdiwatthanakun and Chankhajorn Sae-Uun, 2552: 4)

- HTML

HTML is a computer programming language used for creating web
application. HTML stands for Hypertext Markup Language. It uses for displaying a
website, so called the web page. Whatever the webpage is developed based on PHP,
ASP, or Perl or the other languages, it is necessary to display the information to the
web browser which can be viewed by HTML. In general, HTML language requires tag
< and ending with > (Kitti Pakdiwattanakun and Chankhajorn Sae-Uun, 2552: 4)

- PHP

PHP is a computer programming language which stands for PHP
Hypertext Preprocessor. It is used for creating program on website. It is different from
HTML in which it is used for calculating, processing, collecting data and

manipulation.
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PHP can be displayed in the HLML platform. There are many programs
that can be used for creating PHP codes, such as EditPlus or Dreamweaver which have
different tools for the developers (Kitti Pakdiwatthanakun and Chankhajorn Sae-Uun,
2522: 4)

- MySQL

It is a database management system which is suitable for intermediate
organization. It is appropriate for limited data. It is an open source database system to
collect the data systematically. It can support SQL command (SQL = Structured Query
Language) which is a famous tool for collecting data. It can be used with PHP, ASP
and other programming languages. Most of the computer books normally teach PHP
and MySQL mutually in order to have a complete system for supporting user’s
requirements.

- Editplus

It is a Text Editor program used for creating and editing codes, such as
HTML, CSS, PHP, Perl, C / C ++, Java, Javascript, VBScript etc. It supports only
windows operating system. (Kitti Pakdiwattanakun and Chankhajorn Sae-Uun, 2552:
4)

- Macromedia Dreamweaver

It is a program used for creating, designing, developing and managing
websites with many tools for utilizing. The software is easy to use for the user who
does not have computer programming background (Kitti Pakdiwatthanakun and
Chankhajorn Sae-Uun, 2552: 4)

- Database System

It is a data storage center. User can access the data efficiently without
complication (O-part lamsiriwong, 2550: 28)

- Database management system

It is software for database management system in order to create, access,
adjust the database. It linksbetween database system and users and it composes of
many functions for collecting data. Its duty is to protect, backup and restore the data in

case of data are damaged as well.
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- ER-Diagram

ER-Diagram is a way to present data and its details. It will show relations
among entity or data group, such as One to One, One to Many or Many to Many. This
is for the ease of understanding.

- Normalization

It is a method to reduce data redundancy which may be happened in the
database. It is used for designing the database in relational database style. This method
helps reducing the data overlapping and can add more data, delete or edit the data
while remaining their relations without errors. It can reduce data inconstancy. The
normalization splits main table of the data into sub-tables. It is initially known what

field that each table has. It can indicate or search for the data of interest.

2.3 Statistical Analysis

Statistics is a way to analyze or interpret collected data. It composes of
three main steps including

1) Data collection

2) Data presentation

3) Data analysis

Data collection is a first step of statistical process. Researcher normally
collects the data by various methods, such as questionnaire, interviewing, observation
and experiments etc.

Data presentation is to present the collected data into various manners,
such as category, numbers, binary, etc. The way of data presentation depends on the
analytical method. The data can also be summarized and shown in the forms of table,
graph etc. (Associate Professor Dr. KanlayaWanitbancha. 2551: 34)

Data analysis is to apply statistical tool for analyzing the data. There are
two types of data analysis, i.e.,

1) Descriptive statistics. It is used for analyzing the data in general
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terms, such as percent, modal, frequency and median etc. This analysis can show
tendency of the data or general characteristics.

2) Inferential analysis. It is used for concluding population
characteristics by examining from sample data. The analysis includes hypothesis
testing, analysis of variance, analysis of frequency data (Associate Professor Dr.
KanlayaWanitbancha, 2551: 33-34). In this research, T-test statistics is mainly
focused.

T-test statistics

T-test is used for hypothesis testing. Researcher uses it for comparing
means between two sample groups. In case of unknown variance, the standard
deviation of the samples is used in calculation (YutKaiwan, 2543: 148).
T-test is normally used with the following cases

1) The hypothesis testing about average of single population.

2) The hypothesis testing about averages of two groups.

2.3.1 Hypothesis testing about average of single population

This testing method is used in the case that the researcher makes sampling
for only one sample group, and wants to test average scores of the group whether
having difference of standard mean, thus the specific values are regarded to be average
of population. (YutKaiwan, 2543: 148) with statistics value formula as follows;

t= (X -
82

When n = amount of sample
X = average of sample
Y7 = average of population
S? = variance of sample group

2.3.2 Hypothesis testing about averages of two groups.
For two independent sample groups, the hypothesis testing is used for
comparing difference between means of two sample groups. For unknown variance of

population, standard deviation of the sample groups is used as follows.
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1. For 012 = 022 , it is called the t-test for pooled variance
Xy =%,
t = T when df=nl+n2-2
SD SP
7+7
n n,

where

S? stands for pooled variance of group from

52 _ (nl _1)812 + (nz _1)822
P - n+n,—2

Thus the formula can be concluded as follows;

. X%
(n1 _1)812 +(n2 _1)822 i_l_i
n,+n,-2 n, n,
x_1 = Average of the first sample group
x_2 = Average of the second sample group
s’ = Variance of sample in first group
s, = Variance of sample in second group
n = Amount of sample in first group
n, = Amount of sample in second group

2.For o= o, . Itis called as t-test for separated variance

X; —X

t = 1z 2 2
Si, S
n n,

If nl = n2 = n , the t-statistics is determined from
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N

S7+S?
X, = Average of the first sample group
x_2 = Average of the second sample group
s’ = Variance of sample in first group
s, = Variance of sample in second group
n = Amount of sample

When df =

s\ (s,2)
nl nZ

(nl _1) ’ (nz _1)

In case of two dependent sample groups, the t-statistics is determined from (Yut
Kaiwan, 2543: 148)

df = n-1
t = 2D
an D*-(XD)
n-1
When D = difference between each pair score
n = Stands for amount of pairs
Hypothesis

Reject Ho: Normally we will reject the null hypothesis when the statistical
value, t-statistic, is in the crisis area, called rejection area. The statistic vale is
compared with the level of significance.

Accept Ho: We cannot reject the null hypothesis when the statistic is
larger than the level of significance.
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CHAPTER I
RESEARCH METHODOLOGY

For this chapter, current system for the focused project at Prasat
Neurological Institute (Bangkok) and developed medical information system are

present.

3.1 Current system

The research project that we focus is related to degenerative disc diseases.
It can be divided into 4 sub-projects as follows.

1) Study of treatment results from different surgical procedures for
patients with herniated intervertebral disk.

2) Durability of backbone after different surgical procedures are
applied for patients with herniated intervertebral disk.

3) Comparison of accurate screw position when different surgical
procedures are applied to adhere backbone at the waist level.

4) Comparison of surgical results for patients with spinal disorders.

The project has to collect related patient information since the physician
starts a treatment from questionnaire specially developed for the project and keep the
data in files. The physician considers and selects the patients who satisfy inclusion
criterions of the project from the collected data. These patients are followed and their
data are recorded continuously after 1-day, 1-week, 1-month, 3-month, 6-month, and
12-month surgery. These data are kept in the files.

The system is used by researchers, head of department, medical staff, 1T

staff of the hospital etc.

3.2 Developed Medical Information System

Prior to develop medical information system for the project, existing

system must be analyzed in order to investigate problems of the current system.
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1) Study the current system

In this project, we start study the current system of the research project at
Prasat Neurological Institute (Bangkok) from head of the project, head of the
department including physicians and related staff. We also study from relevant
documents in the project.

2) Problems of the current system

Main problems of the system are to keep the collected data in the
documents. Paper-based system causes many problems such as missing data, difficult
to update and retrieve the data. Appointment of the patients is also difficult.

3) Requirements for new system

Information technology has been used to improve the system in which
medical data can be electronically recorded and simply managed. In addition, the data
can be retrieved for the further analysis. Appropriate database is thus designed for the

project.
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3.2.1 System Design (DFD)

Patient Doctor

Patient history_data Treatment_data

Patient_report

Appointment_Card 0 Analysis_data

Research Project

A
Appointment_report Management structure_data
Export data to Excel files
A 4 A
Appointment_data Management structure
Officer Administrator

Figure 3.1 Context Diagram: Level 0
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Research Project
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Analysis

Export data to Excel files

Print report

Figure 3.2 Process Decomposition Diagram
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Add/Update Basic_data

Browse data
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Treatment_data
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Patient history_data

D2

Patient history_data

Figure 3.3 Data Flow Diagram Fragment 1: Add/Update Basic_data

Officer

Browse Appointment

Appointment

Appointment

A
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Figure 3.4 Data Flow Diagram Fragment 2: Appointment
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D4 Question_data

Figure 3.5 Data Flow Diagram Fragment 3: Management Structure
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Figure 3.6 Data Flow Diagram Fragment 4: Analysis
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DI Treatment_data

Figure 3.7 Data Flow Diagram Fragment 5: Export data to Excel files

Doctor
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Treatment report
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Figure 3.8 Data Flow Diagram Fragment 6: Print Report
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3.2.2 ER-diagram

after_operation
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object
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Figure 3.9: ER-diagram
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3.2.3 Data description

Data description is presented in Table 1. The table describes the data by
five columns, i.e., Field, Type, Null, Keys and descriptions under individual entity.
The first column, labeled “Field”, contains variable names in the database. The second
column, “Type”, shows type of the variable in the corresponding field. For example,
varchar(13) in the ID_Card field means that the data in this field is the string type with
the length of 3 characters. The next column, labeled “Null”, indicates that the content
of this variable can be left blank. Therefore, “NOT NULL” presents that the field must
be filled with the data. On the contrary, “NULL” allows the field to be unfilled
without causing any error. The “Keys” column specifies the primary key of each table
in the database. The last column, labeled “Description”, provides more details
regarding to source of the data or detailed description of the variable. Furthermore, we
describe meaning of code that is used instead of long words within the database by

Data dictionary in the next section too.

Table 3.1 Data description

1: access_log
No Field Type Key Description
1 | access_log_id int(11) PK | LogID
2 | ID_Card varchar(13) ID Card
3 | access_log_ip varchar(15) Log IP
4 | access_log_com_name varchar(255) Log Computer Name
5 | access_log_date varchar(8) Log Date
6 | access_log_time varchar(6) Log Time
7 | access_log_status varchar(3) Service Status
2: after_opration
No Field Type Key Description
1 |opd._id varchar(10) PK |OPDID
2 | part varchar(1) PK | PartID
3 | opration_date varchar(10) Operation Date
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No Field Type Key Description

4 | hour_id varchar(4) Hour

5 | minute_id varchar(4) Minute

6 | opration_level 1 varchar(1) Operation Level 1

7 | opration_level_2 varchar(1) Operation Level 2

8 | opration_level 3 varchar(1) Operation Level 3

9 | opration_level_4 varchar(1) Operation Level 4

10 | opration_level 5 varchar(1) Operation Level 5

11 | opration_level 6 varchar(1) Operation Level 6

12 | opration_level_other text Operation Level Other
13 | Method varchar(2) Method

14 | degree_removal varchar(1) Degree Removal

15 | degree_removal_side varchar(1) Degree Removal Side
16 | utl varchar(1) Degree Removal Side A
17 | intraoperative varchar(1) Intraoperative

18 | intraoperative _c varchar(1) Intraoperative C

19 | intraoperative_c_pc varchar(1) Intraoperative C1

20 | intraoperative_other varchar(255) Intraoperative Other
21 | ebl varchar(255) Blood

22 | postoperative varchar(255) Postoperative

23 | hypertrophy text Hypertrophy

24 | thickening varchar(1) Thickening

25 | pars_defect varchar(1) Pars Defect

26 | type_of fusionl varchar(20) Type of Fusionl

27 | type_of fusion2 varchar(1) Type of Fusion2

28 | type_of fusion3 varchar(1) Type of Fusion3

29 | type_of fusion_lo varchar(1) Type of Fusion C

30 | laminectomy varchar(1) Laminectomy

31 | medial_facetectomy varchar(1) Medial Facetectomy
32 | diagram_of _tps varchar(1) Diagram of TPS
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3: after_opration_1d

No Field Type Key Description
1 |opd_id varchar(10) PK | OPDID

2 | part varchar(1) PK | PartID

3 | pcs varchar(1) Postoperative

4 |sign_ls varchar(1) Sing of Fusion

4: after_opration_3d

No Field Type Key Description

1 |opd._id varchar(10) PK |OPDID

2 | part varchar(1) PK | PartID

3 | mri varchar(2) Post Outcome Criteria

4 | degree varchar(255) Degree of Facetectomy
5: app_last

No Field Type Key Description

1 |opd_id int(11) PK | OPD ID

2 | bef_mri int(8) Date of MRI-Scan

3 | bef_ct int(8) Date of CT-Scan

4 | bef_admit int(8) Date of Admit

5 |aft 1 int(8) Date of 1 Month

6 |aft 3 int(8) Date of 3 Month

7 |aft 6 int(8) Date of 6 Month

8 |aft 12 int(8) Date of 12 Month

9 | confirm_mri int(8) Confirm MRI-Scan

10 | confirm_ct int(8) Confirm CT-Scan

11 | confirm_admit int(8) Confirm Admit

12 | confirm_1 int(8) Confirm 1 Month

13 | confirm_3 int(8) Confirm 3 Month

14 | confirm_6 int(8) Confirm 6 Month
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No Field Type Key Description
15 | confirm_12 int(8) Confirm 12 Month
16 | status_app int(2) Service Status
6: arrange_st_scan
No Field Type Key Description
1 |arr_id int(11) PK | Appointment ID
2 | opd_id varchar(10) OPD ID
3 |arr_place varchar(2) Appointment Place
4 | arr_date varchar(8) Appointment Date
5 |arr_time varchar(6) Appointment Time
6 | arr_status int(2) Service Status
7 | arr_approve varchar(2) Approve
8 | arr_approve_admit varchar(2) Approve for Admit
9 |arr_num varchar(2) Appointment Number
10 | arr_mri_ct varchar(2) Appointment Type
11 | arr_month int(2) Appointment Month
12 | arr_research varchar(2) Appointment Research
13 | arr_des text Appointment Note
7: before_operat
No Field Type Key Description
1 |opd_id int(20) PK | OPD ID
2 | part varchar(1) PK | PartID
3 |sex varchar(1) Sex
4 | birthday varchar(10) Birthday
5 |age varchar(2) Age
6 | admitday varchar(10) Admit day
7 | dischargeday varchar(10) Discharge day
8 | smoke varchar(1) Smoke
9 | diabetes varchar(1) Diabetes
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No Field Type Key Description
10 | work_id varchar(2) Work

11 | severity varchar(2) Severity

12 | bmi varchar(2) BMI

13 | bmi_higth varchar(3) BMI Height

14 | bmi_weight varchar(3) BMI Weight

15 | sum_hw float BMI Sum

8: criteria

No Field Type Key Description
1 |cri_id int(11) PK | Criteria ID

2 |opd_id varchar(10) OPD ID

3 |cri_chl varchar(1) Criteria 1

4 | cri_ch2 varchar(1) Criteria 2

5 |cri_ch3 varchar(1) Criteria 3

6 |cri_chd varchar(1) Criteria 4

7 | cri_chs varchar(1) Criteria 5

8 |cri_ché varchar(1) Criteria 6

9 | cri_result varchar(1) Criteria Result

10 | cri_result_des text Criteria Result for Note
11 | ID_Card varchar(13) ID Card

12 | cri_date d int(8) Date Operation

9: hour

No Field Type Key Description
1 | hour_id int(2) PK | Hour ID

2 | hour_num varchar(2) Hour Number

3 | hour_status

varchar(2)

Service Status
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10: level ct_rl

No Field Type Key Description

1 |opd_id varchar(10) PK | OPDID

2 | part varchar(1) PK | PartID

3 | level_rtl varchar(1) Level 1 Postoperative Rt.

4 |level It1 varchar(1) Level 1 Postoperative Lt.

5 | direction_rl varchar(1) Direction 1 Rt.

6 | direction_I1 varchar(1) Direction 1 Lt.

7 | level_rt2 varchar(1) Level 2 Postoperative Rt.

8 | level It2 varchar(1) Level 2 Postoperative Lt.

9 | direction_r2 varchar(1) Direction 2 Rt.

10 | direction_I2 varchar(1) Direction 2 Lt.

11 | osteoporosis varchar(255) Degree of Osteoporosis
11: level_hnp

No Field Type Key Description

1 |opd_id Varchar(10) PK | OPD ID

2 | part Varchar(1) PK | PartID

3 |level hnp_I1 Varchar(1) Level 1 of HNP

4 | level_hnp_I2 Varchar(1) Level 2 of HNP

5 | level_hnp_I3 Varchar(1) Level 3 of HNP

6 | level_hnp_ 14 Varchar(1) Level 4 of HNP

7 | level_hnp_I5 Varchar(1) Level 5 of HNP
12: location

No Field Type Key Description

1 |opd_id varchar(10) PK | OPDID

2 | part varchar(1) PK | PartID

3 | location_levell varchar(2) Location Level 1

4 | location_sidel varchar(2) Location Level 2

5 | location_level2 varchar(2) Location Level 3
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No Field Type Key Description

6 | location_side2 varchar(2) Location Level 4
13: login

No Field Type Key Description

1 | ID_Card varchar(13) PK | ID Card

2 | Full_Name varchar(255) Full Name

3 | EMail varchar(255) E-Mail

4 | Position_lId varchar(2) Position ID

5 | Status_User varchar(1) Service Status

6 | User_Login varchar(20) User Login

7 | Pass_Login varchar(255) Pass Login

8 | Status_Login varchar(1) Service Status Login

9 | Time_Login varchar(20) Time Login
14: macnab_outcome_criteria

No Field Type Key Description

1 |opd_id varchar(10) PK |OPDID

2 | part varchar(1) PK | PartID

3 | moc_choose varchar(255) Moc Choose

4 | current_medication varchar(255) Current Medication
15: master_object

No Field Type Key Description

1 | mas_id int(12) PK | Master ID

2 | mas_research int(2) Master Research

3 | mas_type int(2) Master Type

4 | mas_part varchar(20) Master Part

5 | mas_sub int(2) Master Number

6 | mas_temp int(2) Master Temp
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No Field Type Key Description
7 | mas_no int(5) Master No
8 | mas_status int(2) Service Status
16: minute
No Field Type Key Description
1 | minute_id int(2) PK | Minute ID
2 | minute_num varchar(2) Minute Number
3 | minute_status varchar(2) Service Status
17: modic_change
No Field Type Key Description
1 |opd._id varchar(10) PK |OPDID
2 | part varchar(1) PK | PartID
3 | modic_change_id varchar(2) Modic Change
18: morphology
No Field Type Key Description
1 |opd_id varchar(10) PK |OPDID
2 | part varchar(1) PK | PartID
3 | morphology_levell varchar(2) Morphology Level 1
4 | morphology_level2 varchar(2) Morphology Level 2
19: motor_power
No Field Type Key Description
1 |opd._id varchar(10) PK | OPD_ID
2 | part varchar(1) PK | PartID
3 | sum_symptom text Symptom
4 12 rt varchar(2) Ilipsoas Rt.
5 (121t varchar(2) [lipsoas Lt.
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No Field Type Key Description
6 |13_rt varchar(2) Quadriceps Rt.
7 |13t varchar(2) Quadriceps Lt.
8 [l4_rt varchar(2) TARt.
9 |14 It varchar(2) TA Lt.
10 |15 rt varchar(2) EHL Rt.
11 |15 1t varchar(2) EHL Lt.
12 | sl rt varchar(2) Gastrocnemius Rt.
13 | sl It varchar(2) Gastrocnemius Lt.
14 | bb_symptom varchar(2) Bowel/Bladder Symptom
15 | sensory _id varchar(2) Sensory ID
20: mri_ct_keep
No Field Type Key Description
1 |opd_id varchar(10) PK |OPDID
2 | part varchar(1) PK | PartID
3 | mri_ct_spine varchar(1) Spine
4 |1 s spine varchar(1) Sing of Instability
21: mri_need
No Field Type Key Description
1 | mri_need id varchar(2) PK | MRI-Scan Need ID
2 | mri_need_name varchar(255) MRI-Scan Need
3 | mri_need_status varchar(2) Service Status Need
22: mri_status_list
No Field Type Key Description
1 | mri_status_id varchar(2) PK | MRI-Scan Status ID
2 | mri_status_name varchar(255) MRI-Scan Status Name

3 | mri_status_status

varchar(2)

Service Status
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23: 0b_tx
No Field Type Key Description
1 |t id int(11) PK | TXID
2 |opd_id int(11) OPD ID
3 | mas_id int(11) Master ID
4 |ob.id int(11) Object ID
5 | tx_data text TX Data
6 | tx_other text TX Other
7 | tx_status int(11) Service Status
24: object
No Field Type Key Description
1 |ob id int(11) PK | Object ID
2 | ob_research int(2) Object Research
3 | ob_part varchar(2) Obiject Part
4 | ob_type int(2) Object Type
5 |ob _type g int(2) Object Type for Question
6 | ob_no int(11) Question No
7 | ob_nol int(11) Question Nol
8 | ob_num int(5) Object Number
9 | ob_temp int(5) Object Temp
10 | ob_item int(5) Obiject Item
11 | ob_value varchar(255) Object Value
12 | ob_name varchar(255) Object Name
13 | ob_item_title varchar(255) Obiject Item Title
14 | ob_make varchar(2) Object Make
15 | ob_option varchar(255) Object Option
16 | ob_other varchar(2) Obiject Other
17 | ob_other_value varchar(4) Object Other Value
18 | ob_other_namel varchar(255) Object Other Name 1
19 | ob_other_name2 varchar(255) Object Other Name 2
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No Field Type Key Description

20 | ob_status varchar(2) Service Status
25: occupations

No Field Type Key Description

1 | occupations_id varchar(2) PK | Occupations ID

2 | occupations_name varchar(255) Occupations Name
26: odi

No Field Type Key Description

1 | opd_id int(20) PK |OPDID

2 | part varchar(1) PK | PartID

3 | odil varchar(2) Question 1

4 | odi2 varchar(2) Question 2

5 | odi3 varchar(2) Question 3

6 | odi4 varchar(2) Question 4

7 | odi5 varchar(2) Question 5

8 | odi6 varchar(2) Question 6

9 | odi7 varchar(2) Question 7

10 | odi8 varchar(2) Question 8

11 | odi9 varchar(2) Question 9

12 | odil0 varchar(2) Question 10

13 | odill varchar(2) Question 11

14 | odil2 varchar(2) Question 12

15 | odil3 varchar(2) Question 13

16 | odild varchar(2) Question 14

17 | odilb varchar(2) Question 15

18 | odil6 varchar(2) Question 16

19 | odil7 varchar(2) Question 17

20 | odil8 varchar(2) Question 18

21 | odil9 varchar(2) Question 19
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No Field Type Key Description
22 | 0di20 varchar(2) Question 20
23 | odi2l varchar(2) Question 21
24 | odi22 varchar(2) Question 22
25 | odi23 varchar(2) Question 23
26 | odi24 varchar(2) Question 24
27 | odi25 varchar(2) Question 25
28 | 0di26 varchar(2) Question 26
29 | odi27 varchar(2) Question 27
30 | odi28 varchar(2) Question 28
31 | odi29 varchar(2) Question 29
32 | 0di30 varchar(2) Question 30
33 | odi31 varchar(2) Question 31
34 | odi32 varchar(2) Question 32
35 | 0di33 varchar(2) Question 33
36 | odi34 varchar(2) Question 34
37 | odi35 varchar(2) Question 35
38 | 0di36 varchar(2) Question 36
39 | 0di37 varchar(2) Question 37
40 | 0di38 varchar(2) Question 38
41 | odi39 varchar(2) Question 39
42 | odi40 varchar(2) Question 40
43 | odi4l varchar(2) Question 41
44 | odi42 varchar(2) Question 42
45 | 0di43 varchar(2) Question 43
46 | odi44 varchar(2) Question 44
47 | odi45 varchar(2) Question 45
48 | odi46 varchar(2) Question 46
49 | odi47 varchar(2) Question 47
50 | odi48 varchar(2) Question 48
51 | odi49 varchar(2) Question 49
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No Field Type Key Description
52 | odi50 varchar(2) Question 50
27: opd
No Field Type Key Description
1 | opd_id int(20) PK |OPDID
2 | opd_create varchar(8) Create Date
3 |cn varchar(20) Case No
4 | hn varchar(20) HN
5 |an varchar(20) AN
6 | opd_f varchar(1) First character name
7 |opd_r varchar(1) First character surname
8 | opd_code _id varchar(13) ID Card
9 | opd_title_name varchar(2) Title Name
10 | opd_name varchar(255) Name
11 | opd_surname varchar(255) Surname
12 | opd_address text Address
13 | opd_tel varchar(255) Telephone
14 | opd_phone varchar(10) Mobile
15 | opd_relation varchar(1) Type Relation
16 | opd_title_relation varchar(2) Title Relation
17 | opd_relation_name varchar(255) Relation Name
18 | opd_relation_surname varchar(255) Relation Surname
19 | opd_relation_tel varchar(255) Relation Telephone
20 | opd_relation_phone varchar(10) Relation Mobile
21 | opd_mri varchar(255) Type MRI-Scan
22 | opd_need varchar(2) Need MRI-Scan
23 | opd_need date varchar(8) Need MRI-Scan in date
24 | opd_mri_in varchar(2) MRI-Scan in
25 | opd_mri_in_date varchar(8) MRI-Scan in date
26 | opd_mri_out varchar(2) MRI-Scan out
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No Field Type Key Description

27 | opd_mri_out_date varchar(8) MRI-Scan out date

28 | opd_status int(2) Service Status

29 | opd_statusl varchar(2) Service Statusl

30 | opd_research varchar(2) Research

31 | opd_status_mri varchar(2) Service Status mri-Scanl

32 | opd_status_mri_s varchar(2) Service Status mri-Scan2
28: position

No Field Type Key Description

1 | Position_lId varchar(2) PK | Position ID

2 | Position_Name varchar(255) Position Name
29: receive_ct_mri

No Field Type Key Description

1 | receive_ct mri_id int(11) PK | Receive MRI-Scan ID

2 | opd_id varchar(15) OPD ID

3 | receive_ct_mri_date varchar(8) Receive Date

4 | receive_ct_mri_time varchar(6) Receive Time

5 | receive_ct_mri_name varchar(255) Receive Name

6 | receive_ct_mri_month varchar(2) Receive month

7 | receive_ct_mri_research varchar(2) Receive Research
30: relative

No Field Type Key Description

1 | relative_id varchar(2) PK | Relative ID

2 | relative_name varchar(255) Relative Name

3 | relative status

varchar(2)

Service Status
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31: root_imp

No Field Type Key Description

1 | opd_id varchar(10) PK | OPD ID

2 | part varchar(1) PK | PartID

3 | root_imp_choose varchar(2) Root Impingement
32: score_sf36

No Field Type Key Description

1 | score_sf36_id int(3) PK | Score SF36

2 | number varchar(3) Title for SF36

3 | response varchar(3) Response for SF36

4 | value varchar(3) Value for SF36
33: sensory

No Field Type Key Description

1 | sensory_id int(2) PK | Sensory ID

2 | sensory_name varchar(3) Sensory Name

3 | sensory_status varchar(2) Service Status
34: sf36

No Field Type Key Description

1 | opd.id varchar(10) PK | OPD ID

2 | part varchar(1) PK | PartID

3 | sf361 varchar(2) Question 1

4 | sf362 varchar(2) Question 2

5 | sf363 varchar(2) Question 3

6 | sf364 varchar(2) Question 4

7 | sf365 varchar(2) Question 5

8 | sf366 varchar(2) Question 6

9 | sf367 varchar(2) Question 7

10 | sf368 varchar(2) Question 8
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No Field Type Key Description
11 | sf369 varchar(2) Question 9
12 | sf3610 varchar(2) Question 10
13 | sf3611 varchar(2) Question 11
14 | sf3612 varchar(2) Question 12
15 | sf3613 varchar(2) Question 13
16 | sf3614 varchar(2) Question 14
17 | sf3615 varchar(2) Question 15
18 | sf3616 varchar(2) Question 16
19 | sf3617 varchar(2) Question 17
20 | sf3618 varchar(2) Question 18
21 | sf3619 varchar(2) Question 19
22 | sf3620 varchar(2) Question 20
23 | sf3621 varchar(2) Question 21
24 | sf3622 varchar(2) Question 22
25 | sf3623 varchar(2) Question 23
26 | sf3624 varchar(2) Question 24
27 | sf3625 varchar(2) Question 25
28 | sf3626 varchar(2) Question 26
29 | sf3627 varchar(2) Question 27
30 | sf3628 varchar(2) Question 28
31 | sf3629 varchar(2) Question 29
32 | sf3630 varchar(2) Question 30
33 | sf3631 varchar(2) Question 31
34 | sf3632 varchar(2) Question 32
35 | sf3633 varchar(2) Question 33
36 | sf3634 varchar(2) Question 34
37 | sf3635 varchar(2) Question 35
38 | sf3636 varchar(2) Question 36
39 | sf3637 varchar(2) Question 37
40 | sf3638 varchar(2) Question 38
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No Field Type Key Description
41 | sf3639 varchar(2) Question 39
42 | sf3640 varchar(2) Question 40
43 | sf3641 varchar(2) Question 41
44 | sf3642 varchar(2) Question 42
45 | sf3643 varchar(2) Question 43
46 | sf3644 varchar(2) Question 44
47 | sf3645 varchar(2) Question 45
48 | sf3646 varchar(2) Question 46
49 | sf3647 varchar(2) Question 47
50 | sf3648 varchar(2) Question 48
51 | sf3649 varchar(2) Question 49
52 | sf3650 varchar(2) Question 50
35: st_scan_place
No Field Type Key Description
1 | st_place_id varchar(2) PK | Place ID
2 | st_place_name varchar(255) Place Name
3 | st_place_status varchar(2) Service Status
36: status_ct_mri
No Field Type Key Description
1 |opd_id varchar(20) PK | OPD ID
2 |day_1 varchar(8) Check -2 Day
3 |day 7 varchar(8) Check -1 Day
4 | month_1 varchar(8) Check 1 Day
5 | month_3 varchar(8) Check 1 Week
6 | month_6 varchar(8) Check 1 Month
7 | month_12 varchar(8) Check 3 Month
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No Field Type Key Description
1 | title_id int(2) PK | Title ID
2 | title_name varchar(255) Title Name
3 | title_sex varchar(2) Title Sex
4 | title_status varchar(2) Service Status
38: vas
No Field Type Key Description
1 |opd_id varchar(10) PK | OPD ID
2 | part varchar(1) PK | PartID
3 | wound_pain varchar(2) Wound Pain
4 | back_pain varchar(2) Back Pain
5 | back_pain_right varchar(2) Back Pain Right
6 | back_pain_left varchar(2) Back Pain Left
39: calendar_date
No Field Type Key Description
1 | calendar_id int(7) PK | Calendar ID
2 | calendar_date int(8) Calendar Date
3 | calendar_date_status int(1) Service status

3.2.4 Development of the Program

The program was developed by the use of PHP language (PHP: Hypertext

Preprocessor) and HTML (Hyper Text Markup Language) on Windows XP

Professional operating system. Appserv program was used as a Web server.

Tools for design and development of the program are Macromedia

Dreamweaver and EditPlus. The database used for data storage is Mysq|l.
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3.2.5 Test and modification of application
The application test is to find bugs in the program and to edit and improve
the application completely. In this research, physicians and related staff who involve

with the project test and evaluate the program.

3.2.6 System Evaluation

Table 3.2 Scoring for system assessment

Score Description
5 Very Good
4 Good
3 Fair
2 Less
1 Revise

Table 3.3 Scoring range for interpreting assessment results

Score level Description
4,50 -5.00 Very Good
3.50-4.49 Good
2.50-3.49 Fair
1.50-2.49 Less
1.00-1.49 Revise

3.2.7 Statistical Analysis
T-Test is applied to the data collected by our program at Prasat
Neurological Institute. The test result is compared with SPSS in order to show that our

developed tool is comparable to the commercial software.

3.3 Overall tools for the developed system
Hardware
- Computer Server (PC)
- Computer Client (Notebook)
- Switching
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- Lan cable

- Access Point
Software
Operating System:

- Windows XP professional
Application Program:

- PHP

- HTML.

- Edit plus

- Macromedia Dreamweaver
Web Server:

- Appserv
Web Browser:

- Microsoft internet explorer
Database:

- Mysql



Sich Chummanee Results / 40

CHAPTER IV
RESULTS

The level of accessibility is differently set for each user as follows.
Administrator

- can add registration, delete and edit the user

- can add, delete, edit the questionnaire
Staff

- can collect patient’s record

- can collect the analysis of doctors

- can manage patient appointment system

- can enhance working efficiency by a warning system with to

do list.

- can collect data of patient’s treatment

- can export the patient treatment data into Excel file format

- can find reports of patient’s appointment

- can find patient treatment data

- can display the patient data of the project in graph format
Doctor

- can see new patient waiting list

- can see patient data which are waiting for data collection for

treatment.

- can analyze patient treatment data by statistical tools.

- can display patient’s report of the project in graph format

- can find the report of patient’s treatment data

- can find the report of patient appointment data

Features and details of the program are presented as follows.
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Login page: Enter to system

The system provides the service only for internal users. It is used via
general web browser, such as Internet Explorer (IE). Each user uses Username and
Password for entering the system via Login page. The system is not allowed general

people to sign in. The Login page can be seen in Figure 4-1.

Figure 4.1 The Login page

In the Login page, the system screen requires the following data
- Username is a code of the user
- Password is a secret code for user to enter to the system. Each user

receives Password from Administrator via E-mail.

User Registration

Each staff must register as a user before using the system.

Figure 4.2 User Registration
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Figure 4.3 filling data for registration

Each user must fill in the registration interface with the following details

- ID Card: Identification Card Number

- Login: Code for user

- E-mail: E-mail address for receiving Password

- Verify: Accurately put the appeared characters to identify the user, after
that click “Yes”, the system sends a secret code (Password) to E-mail address already

specified.

4.1 User: Administrator

Administrator can add more users with the interface shown in Figure 4.4

asar ldowidsunsy

wibwsn > amadowdliou > afedidou

v Tinulilsunsy

nnarulesUsE TR - I:l

Ha-umana :|

Ussnne 1 v

Figure 4.4 Interface for user registration
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Administrator can edit/modify users.

wrlafil5ulgeei e

wiusn > amandoudidom > uiludidou

dumszitagifeuilsunsy

fagldom : | [dum

sfadlinu
[ ddu | wnsambszhaau | dewwana [ alsswmsldou | udts |
1 3340600153900 U W.a37UN auan unng
2 3100203132479 W.eu.anadimi a1a1ans uwne @
3 3102201630384 as.un.Fustin wnsFad uwngl =]
4 5349990006651 UIELATT WARTER i (=
5 3349900639792 wiEl 555551 Hulnum i (=
Figure 4.5 Interface for editing/modifying user data
Administrator can remove users.
antang 1y
witusn > aamadougdnu > sadndidnu
aumnafadgideu
flafld | i
sraftafld
anén | _wnoambszina | dawwana [ assowmstiou | onian |

1 3340600153900 U W.BTTUN Guan wnne Q
2 3100203132479 .1 anaddmi avatens uvind Q
3 3102201630384 AU FusEy vnesnd uwnel Q
4 5349990006651 WA WARTENA Emiin Q
5 3349900639792 w1z 595554 Tulnum i Q

Figure 4.6 Interface for removing user data
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Administrator can add / delete / edit the questionnaires
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2 level : a) central b) postero-lateral o) faraminal [7] ) far-tateral
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Figure 4.7 Interface for adding/deleting/correcting questionnaires
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4.2 User: Staff

Components of the system 3 Tﬂ do |ISt b I.

Todolist[6]

€
]

& ey uaudd

Sumau MRI-SCAN

frovnziinudiihe

Aflasiganaunngd

8 iz 13 14
- . FugonsIne TUAINTY
dauunadila
udiauafiaunas
i5 16 17 18 19 20 21
TUAINTIVE = usdavng
Export fiauadilg W Audiayanuuaauna
2 s uiiayadilg
22 22 29 25 26 27 28

© 05 0UT M Sz MRI-SCAN W Sumou MRI-SCAN

Figure 4.8 System components for staff

. After Login to the system, the screen appears the lists as shown in Figure
48

1) User name

2) Menu for the usage

3) Home button

4) Search button used for searching patients in order to edit and remove
the information and change the password.

5) To do list button is an additional function for an efficient warning

system.
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Menu for the usage

mTm oo w >

asnzdinudila

EBUERHITNTTE]
uauunadila
Wudlauadaunas
Export fiauadihea

Taauiiayadila

Figure 4.9

Diagnosis of Doctors
Patient Appointment
. Historical data
Export data

Report data

System menus

. Collection of Patient Records

Collection of Patient Records

The user must select a patient status.

- P
antuznsiaiulayarilaa

Wdansuasiadudiayadihe

fauadibailaaiu

dauatiihufiaunde

WAED

Figure 4.10 Interface for specifying a patient status
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User can fill in the patient information. In order to record the patient data
into the database, the user must confirm the process by filling in the secret code

(Password) which is the same as the code in the Login page.

L

Y5 sy uaued .
avuzidausibha
diayadiha

‘T\u‘n‘nsan'ﬂau_a : 23 nW. 2555

aansidisudiln e e &
= CaseNu:l:l anmsiandivaiviniu
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]
. o mdmnc [ ]
fawinadiha .
FTUTHUN © ‘ V‘ﬂﬂ :| ITHNH‘H H |
[ETHEERHRH] L ‘
wnasd ©

. L -

dmue MRI : REIMISYIN Fuiidouay :I:l
MREin : Fuiidouay :I:l

smaudianadihe MRE-out : fufdmou: |

© LOG OUT

Export danadiha

dayadindde
dinddn
Animb ‘ "‘ fia :| ‘MTNNHN :
Tnsdvnitiu @ ‘ |

fafo: [ ]

R I B
tufindaya fnadlaya

Figure 4.11 Interface for patient’s medical records
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2 i waud

aovziinudibhe

Aflasiganaunngd
dauunadila
iudiauafiaunas
Export fiauadilg

Tauiiayadilag

23
© LOG OUT M Susian MRI-SCAN sz MRI-SCAN

Figure 4.12 Interfaces for Calendar view

The first page of the program can show in the Calendar style. It can show

to do list in each day as seen in Figure 4.12

- Receiving MRI-scan

auwidilin

MW UsrAdlaeningu ¥ | |

Fuuau MRI-Scan

dithefidiasdouan MRI-Scan

¥o—wrndha dunaeeu k7] HaEINE

wnanfidng  eEeesu 250228 githavinfisw. Bu

UNENENET sssudTwIugy 25 0227 dthaviniisw. au

1

2

3 wigdfgg Aswnily 25 0224 - fithavinisw. 8u
4  wadnsty viduunana 250223

G 4 518

X N

Figure 4.13 Interface for MRI Scan patient list

The system shows patients’ name in which these patients must undergo
MRI scan. User has to click on the icon @ for receiving MRI data of the patient.
User can also search for patients who require receiving the MRI scan by searching

from ID card number or Case number.
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%u MRI-Scan

Tufleks MRI-Scan : 23 now. 2555

Case Mo :| D1-CO7111

AN

s i i ;| aimoavozzises |
mmmmmm v o : |

255/16 .24/2 n.dnnns2 o.qndina 3 wenel nee 10240 fudupstiuiin ¢ l:l = Password
#ag
Tvsdmidm : (025577859 %’UHEU
finfla : [nagesszs77|
i1 MRFScan: | Tsamonuiadu (v Tuddnmadany :
A%u ]
Buduntsiudn @ | | = Password

Figure 4.14 Interface for receiving MRI-scan

The system shows the patient’s information required for receiving MRI-
scan. The user must specify the name of staff that receives MRI data and insert the

secret code (Password) to confirm the data recording.

- Diagnosis of Doctors
After click on “Diagnosis of Doctor” menu, the system shows name list of

patients who receive diagnosis from doctors.

Anagaannunng

dithesansiiada

[ ddu | dawwana | Sudiaenziiou | Sauiu |
1 uwagpial e 21 a.w. 2555 L
2 wwanimi demdy 21 .. 2555 d
3 wmfaeiug  Tufuds 21 aw. 2555 d
4 wiasod  Bsdunsons 21 awm. 2555 ]
5 wwanianssa Tuds 21 aw. 2555 dl
6 uoiius Andny 22 AW, 2555 d
7 uwanalps vagndusd 22 aw. 2555 ]
8 wigauiin  FunuITiuud 22 aw. 2555 L
L] wavad  Shanuay 22 aw. 2555 d
10 uwaniam  widLada 22 aw. 2555 ]

Figure 4.15 Interface for medical diagnostic data
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T EbHERT IV ]
fithasansiiiade
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Figure 4.16 Interfaces for patient’s waiting list

User clicks at the icon ~ © which she/he wants to fill diagnosis results

from doctors.
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Figure 4.17 Interfaces for program selection for patients

The system shows patient information required to be filled. The user must

select and specify the project for the patient.
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Figure 4.18 Interface for diagnostic data input

User must fill in the form whether the patient pass or does not pass the

inclusion criterion. Expected surgical date must also be identified. The secret code

(Password) is used to confirm information recording.
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Collection of Patient Treatment Information

ifiiayainEainiu
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Figure 4.19 Interface for questionnaires patient list

After click on the questionnaire menu, the system shows a list of patients’

name required filling the questionnaire in one time surgery.
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Figure 4.20 Interface for questionnaires

After select the patient, the system shows the patient’s information required for
filling in the questionnaire. The user must select all questionnaires after that click on Done
button. In case that the patient does not come according to the appointment, the user can
postpone the appointment date from the above details (Yellow frame). The secret code

(Password) is used for confirming information recording.
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Figure 4.21 Interface for filling SF-36 questionnaires

After click on Done button, the system shows the SF-36 questionnaire.

The user must fill in the questionnaire after that click on Done button.
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Figure 4.22 Interface for filling ODI questionnaires

After click on Done button, the system shows ODI questionnaire. The user
must fill in the questionnaire, after that click on Done button. The system records all

filled questionnaires of the patient.
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- Appointment Confirmation and Postponement
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Figure 4.23 Interface for confirmed patients

After click on sub-menu “Appointment conformation”, the system shows
the list of patients’ name who must be confirmed for the appointment. The user must

click on the patient name who wants to confirm the appointment.
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Figure 4.24 Interface for confirmation and postponement

After click on the patient name, the system shows the patient’s information
required to confirm the appointment. The user can select to confirm the appointment

or to postpone the appointment. The secret code (Password) is used for confirming
information recording.
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Management of Patient Appointment
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Figure 4.25 Interface for displaying a list of appointment

After click on the menu of Appointment, the system shows list of the

patients’ name required for making appointment. The user must click on the icon

-

which corresponds to the patient who wants confirmation of the appointment.

In addition, the user can search for the patient who wants the confirmation from ID
card number.
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Figure 4.26 Interface for appointment

The system shows the patient’s information required for making an

appointment. User must select and specify date of the appointment and put the secret
code (Password) to confirm information recording.
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Collection of patient data for previous record

udayadaunds

Aunmgilay

Figure 4.27 Interface for Collection of patient data for previous record

After click on the menu of patient data collection for previous record, the
system shows interface as seen in the figure above. User can search the patient from
ID card number
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Figure 4.28 Interface for Collection of patient list

After searching the patient, the system shows the list of patients’ name, the
user click on the patient name.
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Figure 4.29 Interface for selecting a time for recording

The system shows the patient’s information required for recording. The

user select a time for data storage.
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Figure 4.30 Interface for historical data

Users complete the form below and click ok to save.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Tech. of Info Sys. Management) / 59

The patient treatment information can be exported in Excel file

format

Export dayasilho

wilsn > Export dauadha > Tasins 1-2

Questionnaire SF-36 ODI

Figure 4.31 Interface for exporting data

The system shows sub-menu (Questionnaire, SF-36, ODI). User must
select the form to export the patient information in Excel file format.

Click here to Download.

()

File Download

Do you want to open or save this file?

@ Mame: MyExcel. xls
H

Type: Microsaft Office Excel 97-2003 Worksheet, 16.1KB
From: 192.168.1.38

Open l ’ Save l I Cancel

Always azk before opening this type of file

| | while files from the Internet can be useful, zome filez can potentially
d harm pour computer. If you do nat tust the zource, do not open or
= zave thiz file. ‘What's the risk?

Figure 4.32 Interface for exporting Excel file
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Figure 4.33  Interface for drive selection for data recording

File Download

Click here to Download

7
3,/ Download Camplete

MyExcel.xls from 192,168,138

( )
Downloaded: 16.1KB in 1 sec

Download to: Ct\Documents and Settings.. . \MyExcel. xls

Transfer rate: 16.1KE{5ec

[ Close thiz dislog b when download completes

Open ] [Dpen Fo\derl [ Close

)| SmartScreen Fiker checked this download and did not report any
threats. Repart an unsate download.

Figure 4.34 Interface for exporting data

,6—, i - ¢ i MyExcel - Microsoft Excel =
- = Home Insert Page Layout Formulas Data Review View ® - =7 x
=T 1 . TEE == = - .- + 1| Sainsetr | E -
7;‘ o Tahoma 11 A A = General £ ﬁ Q it Ev ﬁ lﬁ
ey [m 2 1[0 A 5 | [ ol ot s e ol D | 5 et e
Clipboard Font = Alignment B Number i Styles Cells Editing
‘ Al - b | Case no
A | B & D E F G H I ] K L M l‘i
1 [Caseno _|Research Name Surname sf36_1 5f36_2 5f36_3 sf36_4 5f36_5 sf36_6 5f36_7 sf36_8 5f36_9 536
2 D1-B1712: 12 wifenun  uasenia 4 3 1 1 2 1 2 1 1
3 Di-Bistii: 12 Jangwd  aduawsd 4 3 1 1 2 1 2 1 1
4 D1-B2202: 12 fsud fisadas 4 3 1 A, 2 i, 2 1 1
5 D1-J08023 12 dndn Tnuna 4 3 1 2 2 1 2 i i
6 D1-P02112 12 dean nduadl 4 3 i3 1 2 1 2 i3 i
7 D1-P18112 12 asau asaiiashin 2 3 1 i 2 i 2 i 2
8 D1-P24033 12 audnd  vuwdud 4 3 1 1 2 1 2 1 1
9 D1-P24127 12 faam aziived 4 3 1 1 2 1 1 1 2
10 |D1-P28013 12 Fhas Juwianys 4 3 1 1 2 2 2 1 1
11 D1-502123 12 aumna RGIEVERH 4 3 1 2 2 2 2 il 2
12 D1-504053 12 asawsd  Fudl 4 3 1 1 2 1 2 1 1 |
13 D1-505083 12 dszang  gifwafiuna 4 3 1 1 2 2 2 1 1 3
14 |D1-508122 12 fla: aldnuan 4 3 i 1 1 1 1 if 1
15 |D1-512102 12 amdid Lanted 5 5 1 1 1 1 2 1 1
16 |D1-513013 12 s Tl 4 3 1 1 2 1 2 1 1

Figure 4.35 Interface for exporting Excel file format
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Finding the patient appointment report

winuaniin vl 9| ‘
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ey
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N 09 A.W. 2555 wgandy  Twauna MRI-SCAN fiau3ilady
iy NG aw SRRR anafaam Al MDT_.&7 AN AnuRdiade

Figure 4.36  Interface for reports about appointments

After click to see the appointment report, the system shows the
appointment report of the patient which shows name and appointment status of all
patient. User can select month and year to find reports according to that time. The user
can also postpone the appointment by clicking on the name of the patient or search the

patient name from ID card number or case number.

_— —— e

avudayaniinwihalasenis 1-2

dsgddan auaniug 1 2555

fithaimsanis 1-2

e "ﬁ{;m

1 AUATWUS / 2555 TR ERPITIY [IE TE TS (T b (T TR
2 ANNTWUS / 2555 nEIgnEd atduanad
3 ANNTWUS / 2555 wiafisud d99i5av

Figure 4.37 Interface for reports about patient’s data
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After click to see the patient treatment report of a project, the system
shows the report of a patient. User must click on the name required to get the report or
search the patient name from ID card number or case number. The user can also select

month and year to get the report according to that time.

avumangihalasenns 1-2
fiayadihe
fufinsandiaya : 9 n.v. 2555

Case No :

LR

CHE

waulsyRelseingu ¢
A |W‘I«iﬁ"|'! V| fa - |nﬁamn |'|["|1|ﬁna .

255/16 %.24/2 w.&unn32 o.gndima 3 vwned nn.10240

- n
g :

Tnsdwition ; |022253369

fayan1sine

9 n.u. 2555 asmziiau

9 n.u. 2555 dauau MRI-SCAN

11 n.n. 2555 inudayanaunisiéa

31 u.A. 2555 iAudayauianisenda 1 5
6 n.w. 2555 inutayavadnsenéa 7 Ju
11il.a. 2555 iudayaudanstnde 1 dau
30 w.a. 2555 iuAayaudansHda 3 lau
30 n.A. 2555 iudiayaudanstndie 6 wWau

Figure 4.38 Interface for individual patient reports

The system shows all treatment reports of a patient that user selects.
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The patient information can be shown in the graph format

seuRhe uasenng

Tesand 1-2 Tesanad 3-4

flihoviavue vy e |

Figure 4.39 Interface for individual patient’s reports in graphical format

After click to see the number of the patients, the system shows charts

about number of the patients in each project.

4.3 User: Doctor

Doctor can see a list of new patients waiting for diagnosis.

5 g uw.Bostin ynskod . e .
WihaTudsadiaan
25 nuaiug 2555
- e . Rl ia - uudna Juiriuuau MRI-SCAN
Aihalwmisadiiadn = ———
= 1 wedfe  duviusieud 25 a.M. 2555
2 unUNa AWV 25 a.m. 2555

dihasafudiaya

T udianadiha

Apsviiaualioabia)

@ LOGOUT

Figure 4.40 Interface for showing patients in the waiting list before diagnosis
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Doctor can see the patient information before collecting information for

treatment

= . =
"2 paunbnsio el

wihasaiutiaya
25 nuAmiug 2555

e o ee @i dia - unuana anius

fthalwisadiiada _ - P = =
1 wwndEvs  dnssuda \udiagaudenl 1 iu
2 wonse  adnd \ndiayavdar 1 4u

fthosaviiana

WWENATIE  yan indiayavdar 1 4u

Taauiiayadila

Faniifiayalivais

W LOG OUT

Figure 4.41 Interface for patients in the waiting list before data collection

Doctor can view the number of patients in each project in the graph

format.

=) - -
" psam.besTy ywsian

nausithalutasenis
S

0
dihalwisaiiiasds 40 =
o e 30 39
fihasafiudiana 32
20 —
saaudiauadile i0 18 2l
2 /

Aansitinyarivadis)

Tasun sl 1-2 Tasannsi 3-4

fihasiavua e W s

@ LOGOUT

Figure 4.42 Interface for viewing the number of patients in the graph format
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Doctor can import the patient treatment information for statistical analysis.

Jwssiiayarivadia

wiusn = Tasans 1-2

dayaiased

et
1. Open Discectomy
2. Microdisctomy Discectomy

Wifialnsid

== |daniwsrrnatiinaoms =

Figure 4.43 Interface for data analysis

] . ——— P— . e
uBanniauAnadnas g @ﬂ‘]ﬂiﬂi\lﬂ75 3 - 4 ¢neAEnsHIER 2 38 2129300380 AauHIER

et e srouping Yerehe _ o peveten htrieg:or --

Conventional Technique [ 57.0000 | [ s5.19615 | | 3.00000 |
Age [ 0242 [ o.s188
Navigation-Assisted Technique [ s5.2000 | [11.94571 | [ 5.34228 |

AeduanihaulAsns

Conventional Technigue MNavigation-Assisted Technigue

VrIALE figH W v |

Figure 4.44 Interface for statistical analysis
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CHAPTER V
DISCUSSIONS

5.1 Statistical Analysis

In this part, we randomly select 100 patients from project 1-2 and use their
data for testing our tool for statistical analysis. T-test is applied to compare average
blood loss when different operations are performed. The operations include open

dicectomy and microscopic disectomy.

ent1] - SPSS Statistics Viewer

ta  Transform  Insert Formet  Analyze  Graphs  Uities  Addons  Window  Help

T-Test
Group Statistics
Std. Error
Operate N hMean | Std. Deviation Mean
Estimate_blood_loss 1 51 4518 038 5186
) 48 [ 1113 16831 1419
Independent Samples Test
Levane's Test far Equality of
Variances tHest for Equality of Means
Mean Std. Errar
E Sin, 1 df Sin. (-tailedh | Difference Diffetence
Estimate_blood_loss  Equalvariances 21040 ono [ 23260 98 000 134,870 57498
assumed
Equal variances not 23.569 70.638 00 134.870 5722
assumed

Figure 5.1 T-test results from SPSS



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Tech. of Info Sys. Management) / 67

WES I B EGY AiEaanadiaan 'ﬂ‘lll.ﬁﬂtﬂuw WUWTHN‘T\E meiEmsehea 233 19910080 nans

Test Variable Grouping Variable _m Std. Deviation St;e;r}ror --

Open Discectomy [s1] [ 2618 | [ 37035 | [ 5186 |
Estimate blood loss | 23260 | | «o001 |
Microdisctomy Discectarmy [ 1131 | [ 16031 | | 2419 |

Auadtnmsanrdudannihatulassms
300

Open Discectamy Microdisctomy Discectormy
e g W

Figure 5.2 T-test result from in the developed program

From the result, Mean, Std.deviation, Std.Error Mean, t, Sig. values are
identical to that of SPSS. Thus our program can be used in place of the commercial

software.

5.2 System evaluation

The system is evaluated to test problems by related staff including
physicians, officers at Prasat Neurological Institute (Bangkok). In addition, persons
who have expertise in IT system also test the system. Evaluation form is designed and
given to the testers to test satisfaction of the program. In total, 10 persons evaluate the

system.
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Table 5.1 Result of the satisfaction assessment for the program (First Time)

Satisfaction X Values
1. The system supports efficiency and it is useful for work | 4.4 Good
2. The system supports user’s requirements 4.5 Very good
3. The system form is comfortable and easy to use and 4.5 Very good
understandable
4. The system form is developed neatly 4.8 Very good
5. The form is modern and beautiful 4.5 Very good
6. System security 5.0 Very good
7. The system can be used continuously, promptly, and 3.9 Good
efficiently.
8. The system can be accessed all the time. 4.3 Good
9. Statistical form is correct, accurate, comfortable and 4.0 Good
easy to understand.
10. Overall satisfaction to the system 4.4 Good

Total 4.43 Good
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From the evaluation, the average satisfaction is 4.43. Thus, the program is
in the good level. The scores are almost in between 4.0 to 5.0 which present good to
very good level except for the item of “the system can be used continuously, promptly,

and efficiently” which gains the score of 3.9.

After the first evaluation, the system has been improved in various aspects,

such as speed, ease of use. The program is reevaluated. The results are shown below.

Table 5.2 Shows result of the satisfaction assessment for the program (Second time)

Satisfaction X Values

1. The system supports efficiency and it is useful for work | 4.6 Very good

2. The system supports user’s requirements 4.4 Good

3. The system form is comfortable and easy to use and 4.4 Good
understandable

4. The system form is developed neatly 4.6 Very good
5. The form is modern and beautiful 4.4 Good

6. System security 4.6 Very good
7. The system can be used continuously, promptly, and 4.5 Very good
efficiently.

8. The system can be accessed all the time. 4.5 Very good
9. Statistical form is correct, accurate, comfortable and 4.5 Very good

easy to understand.

10. Overall satisfaction to the system 4.5 Very good

Total 4.50 Very good

From the second evaluation, overall satisfaction result is improved. The

average is 4.5 and it is in very good level
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CHAPTER VI
CONCLUSIONS

This project develops medical information system to support research
project at Neurological Institute (Bangkok). The project is related to the treatment of
Lumbar spine disease. Appropriate database is designed for collecting the data from
the system. The data can be analyzed by basic statistic tools, such as t-test. The
statistic tools provide the same results with that of SPSS. In addition, the data can be
exported as the Excel file format. From the system evaluation, 10 testers gave the

score of 4.5 which is in the very good level.

6.1 System hardware

The hardware includes

1) Server
1.1) CPU Pentium 4
1.2) RAM 2 GB
1.3) Hard disk 20 GB
1.4) Lan Card 10/100 MBPS
1.5) Display Card 8 MB
1.6) Monitor

2) Client
2.1) CPU Pentium 4
2.2) RAM 1GB
2.3) Hard disk 20 GB
2.4) Lan Card 10/100 MBPS
2.5) Display Card 8 MB
2.6) Monitor
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3) Network and others.
3.1) signaling devices (Hub).

3.2) Transmission line.

6.2 All software packages used in the system.

1) Server
1.1) Operating system.
1.2) Database.
1.3) Applications.

2) Client

2.1) Operating system.
2.2) Applications.

6.3 Developed System
The system differently set the level of accessibility for each user. There are
three groups of the users, i.e. administrator, staff, and doctors. Each user can
differently use the system as follows.
Administrator
- can register, edit, add, delete and edit the users
- can add, delete and edit queries.
Staff
- can record the patient data.
- can record the medical diagnosis.
- can manage patient appointments.
- can improve their performances using a warning system with a
list of things to do.
- can export the data in the Excel file format
- can view patient appointments.

- can view patient data in the graph style.
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Doctor

can see a list of new patients waiting for the diagnosis.

can view related patient data in the waiting list

can statistically analyze the data.

can see reports.
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APPENDICES
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APPENDIX B
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APPENDIX C
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