AUTOMATED DATA ANALYSIS OF LABORATORY TEST RESULTS AND ITS SCIENTIFIC IMPORTANCE
ABSTRACT

This research work is concerned with the analysis of laboratory test results and its scientific importance. The study revealed that by analyzing the laboratory test results, the mortality rate can be reduced. From statistical observations obtained from World Health Organization, report, millions of people die from diseases like the highest being HIV/AIDS others are malaria, tuberculosis and diarrhea dating from 2001-2005. The situation can b controlled if laboratory test results are periodically taken and analyzed. This will cause the government and relevant authorities to put up necessary measures to control the spread of the diseases and to reduce the mortality rate triggered by those diseases. The scientific importance of analyzing laboratory test results has been discussed. The programming language chosen for the analysis is visual basic because of its simplification and database corrections of such samples it is also friendly to use. 
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CHAPTER ONE

INTRODUCTION
1.0      Introduction 
As an authentic measure to curb mortality rate, it is important to know the diseases that contribute to increasing mortality rate. Laboratory test results provide information about the health status of individuals. With the information, it is possible to know the number of individuals that have been diagnosed positive of several form of illness that in several cases contribute to high mortality rate in societies. The following diseases bring about death and they include:    

· HIV/AIDS

· Diarrhea

· Tuberculosis 

· Malaria etc  

So many individual’s diagnosed of any of the disease after laboratory test die of the diseases if they do not get proper medical attention. It is therefore pertinent for government to improve its measures in curbing the diseases because of the alarming rate at which they bring about increasing mortality rate. 
1.1
Theoretical Background   

Death and sickness has been associated with man ever since his fall. In every society, several factors bring about mortality rates, and the only way to properly know the reason for this is to analyze laboratory test results to know the percentage of the populace affected by the diseases. This move will provide relevant information to government and interested bodies to take appropriate action to curb mortality. 

1.2
Statement of the Problem 

The problem presently faced is that a proper statistics of individuals diagnosed positive of several diseases after laboratory test is not maintained and analyzed to understand the rate at which the diseases spread and increase mortality rates.

1.3
Aim and Objective of the Study 

The objective of the study is to developed a system that will be able to analyze the number of individuals diagnosed positive of the diseases under study using a bar chart in order to physically demonstrate the situation. The diseases under study are; 

·  HIV/AIDS

· Malaria 

· Tuberculosis 

· Diarrhea etc  

1.4
Significance of the Study  

The significance of the study is that it will provide the government and other non-governmental bodies with relevant information that will help them to know how important it is to control the spread of the diseases so as to reduce mortality rate.

1.5
Scope of the Study 
This research work covers analysis of laboratory test results and its scientific importance, mortality rates and its types.

1.6
Organization of the Research   

This research work is organized into five chapters as elaborate below:

CHAPTER ONE: This chapter is concerned with the general introduction of the research work. It presents the objectives, scope and limitation of the study together with other relevant introductory details.

CHAPTER TWO: This chapter handles the literature review. It states the importance scientific of analyzing laboratory test results, the concept of mortality rate and the statistics of death world wide caused by the diseases according to the world health organization report from 2001-2005.

CHAPTER THREE: This chapter is concerned with the research methodology; it presents the system design and the algorithm and program flowchart that solves the problem.   

CHAPTER FOUR: This chapter deals with the system implementation. The system flow diagram is resented, the modules analyzed and the requirements for making the system operational is also stated.  

CHAPTER FIVE: This chapter summarizes, recommends and concludes the research work.

1.7
Definition of Terms   

The limitations of the study include the following:

Materials: Few materials were found that pertain to the subject of this research work. 

Time: The time given for the research work is too short.

Finances: The unavailability of finance to fund browsing of the internet, transportation and printing of materials also limited the research work. 
CHAPTER TWO

LITERATURE REVIEW
2.0
Introduction 

The world today is characterized by different patterns of illness that has adverse effects on mankind. According to diagnostic center General Hospital Ikot Ekpene, that mortality rates are on the increase thereby decrease the population of the state. It is also essential for precautionary measures to be taken to ensure that the situation is in control. This has been given rise to organizations such as World Health Organization (WHO), to periodically take statistical analysis of different forms of illness in, Ikot Ekpene General Hospital so as to know the amount of attention to be given on a particular problem. This information is gotten by analyzing laboratory test results in that hospital. According to the World Health Organization in 2005 about 2.8million people died in Ikot Ekpene General Hospital from several diseases diagnosed positive after laboratory test result, such that graphs can be plotted that gives a pictorial representation of the situation.       
2.1
Meaning and Overview of Clinical or Medical Laboratory Test

Clinical laboratory in Ikot Ekpene General Hospital setting showing several automated analyzers.

A medical laboratory or clinical laboratory is a laboratory where tests are done on clinical specimens in order to get information about the health of a patient as pertaining to the diagnosis treatment and prevention of disease.

Departments Laboratory medicine is generally divided into two sections, and each of which is further divided into a number of units. These two sections are:

Anatomic Pathology Units: These included here are histopathology, cytopathology, and electron microscopy. Academically, each unit is studied alone in one course. Other courses pertaining to this section include anatomy, physiology, histology, pathology, and pathophysiology. 

2.2
Clinical pathology include: 

Clinical Microbiology: This encompasses five different sciences (units). These include bacteriology, virology, parasitology, immunology, and mycology. 

Clinical Chemistry: Units under this busy section include instrumental analysis of blood components, enzymology, toxicology and endocrinology. 

Hematology: This section consists of automated and manual analysis of blood cells. It includes two subunits, which are coagulation and blood bank. 

Reproductive Biology: Semen in health institution in Ikot Ekpene varies greatly from one place to another. for example microbiology, same health facilities have a single laboratory for microbiology, while others have a separate lab for each unit with nothing called a  "microbiology" lab. 
Laboratory equipment for hematology (black analyser) and urinalysis (left of the open centrifuge).

Here's a detailed breakdown of the responsibilities of each unit:

Microbiology receives almost any clinical specimen, including swabs, feces, urine, blood, sputum, cerebrospinal fluid, synovial fluid, as well as possible infected tissue. The work here is mainly concerned with cultures, to look for suspected pathogens which, if found, are further identified based on biochemical tests. Also, sensitivity testing is carried out to determine whether the pathogen is sensitive or resistant to a suggested medicine. Results are reported with the identified organisms and the type and amount of drugs  encountered specimens here is faeces. However, blood, urine, sputum, and other samples may also contain parasites. 

Virology is concerned with identification of viruses in specimens such as blood sample, urine, and cerebrospinal fluid. 

Coagulation requires citrated blood samples to analyze blood clotting times and coagulation factors. 

Clinical Biochemistry usually receives serum or plasma. They test the serum for chemicals present in blood. These include a wide array of substances, such as lipids, blood sugar, enzymes, and hormones. 

Toxicology mainly tests for pharmaceutical and recreational drugs. Urine and blood samples are submitted to this lab. 

Immunology/Serology uses the concept of antigen-antibody interaction as a diagnostic tool. Compatibility of transplanted organs is also determined. 

Immunohaematology, or Blood bank determines blood groups, and performs compatibility testing on donor blood and recipients. It also prepares blood components, derivatives, and products for transfusion. Regulated by the FDA since giving blood is considered a drug, this unit determines a patient's blood type  and  status, checks for antibodies to common antigens found on red blood cells, and cross matches units that are negative for the antigen. 

Urinalysis tests urine for many analysts. Some health care providers have a urinalysis laboratory, while others don't. Instead, each component of the urinalysis is performed at the corresponding unit. If measuring urine chemicals is required, the specimen is processed in the clinical biochemistry lab, but if cell studies are indicated, the specimen should be submitted to the cytopathology lab, and so on. 

Histopathology processes solid tissue removed from the body (biopsies) for evaluation at the microscopic level. 

Cytopathology examines smears of cells from all over the body (such as from the cervix) for evidence of inflammation, cancer, and other conditions. 

2.3
Mortality Rates         

Mortality rate is a measure of the number of deaths (in general, or due to a specific cause) in some population, scaled to the size of that population, per unit time, mortality rate I typically expressed in units of deaths per 1000 individuals per year; thus a mortality rate of 9.5 in a population of 100,000 would mean 950 death per year in that entire population, or 0.95% out of the total. It is distinct from morbidity rate, which refers to the number of individuals in poor health during a given time period (the prevalence rate) or the number who currently have that disease (the incidence rate), scaled to the size of the population.    
2.4
Types of Mortality Rates 

i.
The crude death rate: the total number of deaths per year 1000 people. As of July 2009 the crude death rate for the whole world is about 8.37 per 1000 per year according to the current CIA World Face book.

ii.
The prenatal mortality: The sum of neonatal deaths and fetal deaths (stillbirths) per 1000 births.

iii.
The maternal mortality rate: The number of maternal deaths per 1000,000 women of reproductive age in same time period.

iv.
The infant mortality rate: The number of deaths of children less than 1 year old per 1000 live births. 

v.
The child mortality rate: The number of deaths of children less than 5 years old per 1000 live births. 

vi.
The standardized mortality rate (SMR): This represents a proportional comparison to the numbers of deaths that would have ne expected if the population had been of a standard composition in term of age, gender, etc.

vii.
The age-specific mortality rate (ASMR): This refers to the total number of death per year 1000 people of a given age (e.g. age 62 last birthday).

The following diseases are major causes of death, according to the World Health Organization report for the calendar period 2001-2005.    

NUMBER OF DISEASE DIAGNOSED DEATHS 

HIV/AIDS


44.6 MILLION

DIARRHEA

28.9 MILLION

TURBERCULOSIS
25.2 MILLION

MALARIA


20.4 MILLION

If the diseases are not controlled, they will continue a spread, it is therefore import to properly analyze the results so as put up methodologies to control it.  

CHAPTER THREE
SYSTEM ANALYSIS AND DESIGN
3.0
Introduction

This chapter is centered on the methodology used for obtaining data/information for the research work. It also presents the system design, input file specification, algorithm and programming flowchart. 

3.1
Research Methodology 

The data/information for the research work was obtained from the internet. Related materials were also gathered on the subject that aided the advancement of the research work. 
3.2
System Analysis

System analysis has to do with examining a system in order to understand its step by step operations so as to identify its benefits and areas of limitation that require improvements.

3.2.1 
Analysis of the existing system

In the existing system, the computation of results is still manually achieved. The average results and grading is manually computed.

3.2.2 
Problems of the existing system

The problems of the existing system includes; it is time consuming, errors in computation is very common, it is inefficient, reports of results cannot be easily retrieved.

3.2.3 
Analysis of the proposed system

The proposed system is such that students will be registered and their results computed alongside their personal information.

3.2.3.1 Advantages of the proposed system

The advantages of the proposed system include; it will save time, minimize computation errors and help in the management of examination records.

3.2.3.2 Disadvantages of the Proposed System

The disadvantages of the proposed system includes the following; users must be computer literate, it cannot be used without a computer system and electricity, it is susceptible to virus attack, unauthorized access can be gained to alter information.

3.3
System Design  

The design of the system beginning from the main menu is present below: 
3.3.1 Input Layout 
INPUT LAYOUT 
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3.3.2 Output Layout
	DATE
	PETIENT ID
	PATIENT NAME
	RESULT OF DIAGNOSIS 

	
	
	
	

	
	
	
	


3.3.3 Algorithm  
STEP 1: 
Start

STEP 2:
Input Username and Password 

STEP 3:
If Username and Password is OK GOTO step 4 else display “UNAUTHORIZED ACCESS”
STEP 4:
Display Main Menu
STEP 5:
Input Choice 

STEP 6:
If choice is Data Analysis GOTO step 7 else step 9
STEP 7:
Input Data into Analysis Form 

STEP 8:
Analyze Inputs

STEP 9:
If choice is view existing GOTO step 10 else step 11

STEP 10:
Display Database 

STEP 11:
If choice is quit GOTO Step 12

STEP 12: 
STOP
3.3.4
Program Flowchart 

(SEE APPENDIX A)
CHAPTER FOUR

SYSTEM IMPLEMENTATION AND DOCUMENTATION

4.0
Introduction 
This chapter is concerned with the system flowchart, analysis of program modules and choice or programming language. 
4.1
System Design Diagram
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4.2
Choice of Programming Language 


The programming language chose for the research work is visual basic, the language is chosen because of the graphical user interface it provides that allows for interaction between the user and the system. It also provides controls that can be used for analysis. 

4.3
Analysis of Modules

The system is made up of three major modules namely; 
Laboratory Analysis Module: This module is made up of three sub modules namely;
Malaria: Used to analyze test result of patients with malaria 

HIV: used to analyze test result of patients with HIV 

Tuberculosis: used to analyze test result of patients with tuberculosis 

Report Module:  This module is made up of three sub-modules also, they are; 

Malaria: Enables malaria reports to be presented.

HIV: Enables HIV reports to be presented
Tuberculosis: Enables Tuberculosis reports to be presented
4.4
Programming Environment 


This system can perfectly function in windows such Xp, 98, 2000, 2003, etc. However, due to the structural concept of the language used, it is flexible for modification and amendment in future when the need arises.

4.5
System Implementation 


This is the system testing phase of the system development life cycle which includes the installation of the system and the initial use of the complete system.  
For any system to output result, the user must be able to use the system effectively. This is user friendly, menu – driven, flexible and interactive. Thereby, offering users the ease of learning and training staff on the use of computer based system. Once the training is completed, the system is implemented and the manual system has to be replaced. The following changes over procedure are available in this study:

The Pilot Approach

In this approach the change over being with the selection of all the departments involved in using this application. This system is first tested within these departments so that, if the users specification is in line with that of the program specification of the new system then all other sections of the organization will be converted. If there is any amendment to be done, it is done easily and the specification is met, the new system takes over automatically. 
Phased Approach

The conversion type is useful in this study, since it is done in a step by step fashion, starting with single section of the firm at a time, until the entire conversion of the other sections is completed and the old system is absolutely search out.  
Parallel Approach

This change over approach is also useful in this study, because it allows both data processing operations to occur simultaneously on both the old and the new system. The result from both systems are compared, which if identical then the new system takes over fully from the old system, despite the fact that this approach places strains on the resources of the organization. 

CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION 
5.0
Introduction 

This chapter focuses on summary, conclusion and recommendation. Here we shall have the summary of the entire research work from problem to implementation stages discussed. The relevant recommendations are also presented in details. 
5.1
Constrains of the Study 
The problems which limit or hinder this research work include:

· Lack of access to research materials on computation caused by scarcity of books in the public library.

· Unlimited time for research, coupled with other academic duties.

· Lack of funds to take care of transportation and other unforeseen expenses.
5.2
Summary 
Laboratory test results can provide useful information about the health state of an individual as well as general populaces. Analyzing laboratory test results gives an understanding of health situation in the world and society. The spread of the disease as well as mortality rate can be controlled if the health situation is analyzed.
5.3
Conclusion 
The computer system is highly useful in quickly analyzing data with accuracy. It can be applied to salvage the society of prevailing diseases that take away lives. 

5.4
Recommendation 
The federal government should take the issue of analyzing laboratory test results as important by setting up a body to do the analysis and periodically get reports. After the analysis, and insight of the disease(s) that affect the lives of many will be known and measures taken to curb the situation. 
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APPENDIX A 

PROGRAM FLOWCHART 
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APPENDIX B
SOURCE CODE

Private Sub MNUHIV_Click(Index As Integer)

Form2.Show

End Sub

Private Sub MNUHIVREPORT_Click(Index As Integer)

Form5.Show

End Sub

Private Sub MNUMAL_Click(Index As Integer)

Form3.Show

End Sub

Private Sub MNUMALREP_Click(Index As Integer)

Form6.Show

End Sub

Private Sub MNUQ_Click(Index As Integer)

End

End Sub

Private Sub MNUTUBER_Click(Index As Integer)

Form4.Show

End Sub

Private Sub MNUTUBERREPORT_Click(Index As Integer)

Form7.Show

End Sub

‘HIV ANALYSIS

Private Sub Command2_Click()

Adodc1.Recordset.Update

MsgBox "SAVED"

End Sub

Private Sub Command4_Click()

Unload Me

End Sub

Private Sub Command5_Click()

If ((Combo1.Text = "POSITIVE") And (Combo2.Text = "POSITIVE") And (Combo3.Text = "POSITIVE")) Then

MsgBox "PATIENT IS HIV POSITIVE"

Text4.Text = "HIV POSITIVE"

Else

MsgBox "PATIENT IS HIV NEGATIVE"

Text4.Text = "HIV NEGATIVE"

End If

End Sub

Private Sub Form_Load()

Adodc1.Recordset.AddNew

End Sub

‘MALARIA

Private Sub Command1_Click()

If Combo1.Text = "POSITIVE" Then

Text3.Text = "POSITIVE"

Else

Text3.Text = "NEGATIVE"

End If

End Sub

Private Sub Command2_Click()

Adodc1.Recordset.Update

MsgBox "SAVED"

End Sub

Private Sub Command4_Click()

Unload Me

End Sub

Private Sub Form_Load()

Adodc1.Recordset.AddNew

End Sub

‘TUBERCULOSIS

Private Sub Command1_Click()

If Combo1.Text = "POSITIVE" Then

Text3.Text = "POSITIVE"

Else

Text3.Text = "NEGATIVE"

End If

End Sub

Private Sub Command2_Click()

Adodc1.Recordset.Update

MsgBox "SAVED"

End Sub

Private Sub Command4_Click()

Unload Me

End Sub

Private Sub Form_Load()

Adodc1.Recordset.AddNew

End Sub

APPENDIX C
OUTPUT FORMAT
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