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Abstract 

The high virulence and fatality rate of Lassa fever is a major concern which is further complicated by the 

non-specific modes of presentation (mimicking some other fevers). This may be why early presentation and 

subsequent diagnosis is usually not feasible especially in the rural areas. The contagious nature of the 

illness poses a big threat to the medical attendants, other hospital workers and care-givers who often are 

exposed to this disease unprotected, prior to diagnosis and establishment of barrier nursing. This gives rise 

to the need to develop a system that could aid in early and effective detection of the disease. This research 

uses the object-oriented methodology in its design and implementation of the system and offers a different 

model from the traditional software development approach that is based on functions and procedures. In 

simplified terms, object-oriented systems development is a way of developing software by building self- 

contained modules or objects that can be easily replaced, modified and reused. The programming language 

used was Java. At the end, data were injected in the new system, tested and discovered to give conclusive 

results and inconclusive results based on the data entered. This research does not intend to eliminate 

human physicians but that this model for Lassa fever diagnosis should be used to complement the work of 

doctors or to be used in remote areas where medical specialists may not be readily accessible. This model 

simplifies diagnosis and is less prone to error than humans and provides a faster solution to problems, 

faster access to information and at higher accuracy. It gives tool sets that cannot be matched by human 

ability. 
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Introduction 

Medical diagnosis, (often simply termed diagnosis) refers both to the process of attempting to determine or 

identifying a possible disease or disorder to the opinion reached by this process [1]. A diagnosis in the 

sense of diagnostic procedure can be regarded as an attempt to classify an individual’s health condition 

into separate and distinct categories that allow medical decisions about treatment and prognosis to be 

made. Subsequently, a diagnostic system procedure, elucidation of the etiology of the disease or conditions 

of interest, that is, what caused the disease or condition and its origin is not entirely necessary. Such 

elucidation can be useful to optimize treatment, further specify the prognosis or prevent recurrence of the 

disease or condition in the future [2].  

An expert system is an interactive computer based decision tool that uses both facts and heuristics to solve 

difficult decision making problems, based on knowledge acquired from an expert [3]. On the other hand, an 

expert system simply replicates the heuristic knowledge of human experts. According to [4], Heuristic 
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knowledge represents experience accumulated through years and concerns the way an expert uses the 

knowledge to make diagnoses. A diagnosis basically consists relating patient data with corresponding 

diseases. In order for the computer to be able to retrieve and use heuristic knowledge, expert systems are 

organized in three distinct levels. These are the knowledge base, the working memory and the inference 

engine. The knowledge base contains the domain knowledge of the system. It is typically represented as a 

collection of IF/THEN rules. During the execution of an expert system, new facts are derived. These facts, 

together with the information entered by the user are stored in the working memory. The inference engine 

is the part of the expert system that performs the deduction of new facts from previously derived facts and 

rules in the knowledge base. The user interface is usually through the use of natural language. 

A user friendly expert medical system was developed for treatment and diagnosis of diabetes. This software 

was employed by the medical personnel as a diagnostic and reference tool. The prototype was developed 

as knowledge based system with a graphical interface, which permits patients and medical practitioners to 

enter detailed information and laboratory results. The system was developed using Java expert system 

shell. The researcher made use of several phases for the development of the expert system prototype for 

diagnosis of diabetes. The phases include; knowledge acquisition, knowledge representation, coding and 

testing.  

The method and procedure for the development of the expert system according to [5] consist of three 

sections. The first section is the data identification and acquisition for the condition of diabetes. The second 

section consists of the analysis of the knowledge and its classification in order to be organized into facts 

and rules for the expert system shell syntax and structure. Finally, the third section is the creation of the 

user interface and web portability for the prototype expert system. According to [6] medical expert system 

diagnoses symptoms related to infectious diseases. It suggests the likely ailment, causes and advance 

possible treatment based on the system diagnosis. The aim is to create an interactive web page that helps 

to provide primary health care facility without human interference. The system was built with the aim of 

locating problems and providing immediate first aid solution in cases of emergency. The structure of the 

system consists of the knowledge base, the database, the inference motor, the explanation facilities and 

the user interfaces. The researchers adopted the use of UML tools (Use case, Activity diagram and Object 

diagram) to develop the diagnostic expert system. It covers six major infectious diseases (Lassa fever, 

Typhoid fever, Malaria fever, Diarrhea and Cholera) that are easily transmittable; the outcome   was tested 

on several patients and desired results were achieved. 

The authors [7-10] developed the e-Diagnosis which is a rule based expert system for diagnosis of malaria 

and typhoid fever. This system interacts with users with plain English language based on some arranged 

rules. These rules, which are a typical collection of IF/THEN rules, are extracted from experts in the medical 

fields in Nigeria. Using these rules, a knowledge base was designed for the expert system. Some 

programming codes were also written in Visual Basic.Net for making deduction of new facts from rules in 

the knowledge base. This design showed the benefits of using a rule based expert system for diagnosing 

sick people. According to the designers, the e-Diagnosis can also be updated if the need arises. 

An expert system could also be seen as a model and associated procedure that exhibits, within a specific 

domain, a degree of expertise in problem solving that is comparable to that of a human expert. Expert 

system attempts to capture the knowledge of a human expert and make it available through a computer. 

An expert system consists of a knowledge base, database and an inference engine for interpreting the 



Scholar J Computational Science 

 

3 
 

 

 

 

database using the knowledge supplied in the knowledge base [11]. To this end, this research aims to 

design a diagnostic model that could aid in early and effective detection of the disease and generate the 

desired output in a visual form. Additionally, the model shall be applied to the challenges posed by current 

methods of Lassa fever diagnosis. 

Materials and Method 

Data collection 

Data were carefully collated and objectively evaluated in order to define, as well as ultimately provide 

solutions to the problems for which the research work is based. In gathering and collecting necessary data 

and information needed for system analysis, two major fact-finding techniques were used in this work which 

are given in the subsection below. 

Interview with Experts 

In this research, medical practitioners including doctors, lab attendants and pharmacists were interviewed 

by the researcher for the purpose of gathering information for this study. Reliable facts were got based on 

the questions posed to the different practitioners by the researcher. 

 

Study of manuals 

Textbooks and professional publications were studied and a lot of information concerning the system in 

question was obtained. 

 

System analysis 

System analysis involves the process of studying an already existing system, either computerized or 

manual, for a new one to be developed. To some, it is a process in which questions are answered about 

how the present existing system under investigation actually works. Analysis is often described as taking 

place after the present system has been investigated. Expert system for Lassa fever diagnosis is a 

computer software program that needs to be installed and run on any computer system. This software is 

an Artificial Intelligence model that helps in making inference (decisions) to generate the desired output in 

a visual form (hardcopy or softcopy) to the user. 

 

Analysis of existing system 

This aims at objectively evaluating the existing system of diagnostics and treatment in the hospital with the 

view to highlighting its limitations. The existing system of medical diagnosis and drug prescription in most 

hospitals involve manual activities. An investigation into how diagnosis is carried out revealed that anytime 

patients visit hospitals, they are subjected to long waiting hours just to undergo the regular card verification 

and clearance. Patients queue accordingly for several hours on a first come first serve (FCFS) basis. A new 

patient usually registers into the hospital by filling the patient form which signifies that the person is now 

registered with that hospital. He/she is then referred to a doctor for examination and testing. This 

examination helps the doctor to determine exactly what a patient may be suffering from.  

It is the widespread practice that in attending to registered patients, the attending staff usually retrieves the 

hospital folder using the patient’s form. This form is then sent to the doctor who peruses it, before examining 
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the patient and carrying out the appropriate therapy. The patient is either referred to the laboratory unit for 

a test (if there is need) or to the pharmacy unit to obtain the prescribed drugs (if the matter is not too 

complex). Any treatment proffered to the patient by the doctor must be recorded in the patient`s folder to 

aid future diagnostic references. This procedure is usually a long and tedious one.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Process diagram of existing system 

             

Limitations of existing system 

Some shortcomings are noticed in the existing system after thorough analysis. These include manual 

documentation of patient’s records as it is noticed in the course of investigation that the existing system is 

heavily dependent on manual methods of entering, storing and retrieval of patients’ information. This implies 

patients wait for quite a long time before being referred to the doctor for diagnosis. Also, error in diagnosis 

which shows that in some cases, wrong diagnosis is made for ailments because they (the ailment) are 

relatively new and the physician has limited knowledge about it. The situation is even made worse when at 

the point of medical examination; the physician cannot access a wider knowledge base for guidance. 

Additionally, stalling of treatment due to doctors’ absence is another flaw that shows that patients wait 
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indefinitely in the event of a doctor’s prolonged absence and sometimes, end up not accessing treatment 

which could result in death of the patient.  

Procedures for Design Implementation 

Input and Output Specification 

Input design analysis 

Input design consists of symptoms interface, where users select from the drop down list of different kinds 

of Lassa fever symptoms. Users are expected to tick the appropriate checkboxes thereby inputting data 

into the system as shown in Fig. 2.  

 

Processing phase 

In this phase of the program, inputs are processed based on the selected symptoms inputted by the user. 

A combination of at least five (5) of the symptoms generates an output of either a mild symptom or severe 

symptom via the inference engine (Expert system calculator). This is done by the help of a simple mapping 

function of the inference engine as shown in Fig.3. The standard UML tools used for the designing of this 

proposed system are use-case and activity diagram. 

 

 

 

 

 

 

 

 

Figure 6: Input Design 

 

Figure 2. Diagram of symptoms 

 

        What symptoms are you having? 

Check the boxes that represent the symptoms you are experiencing 

Nausea         Tachycardia (abnormally high heart rate) 

Vomiting (bloody)                                 Cough 

Diarrhea (bloody)                                                      Chest pain                            

Stomach ache                                                            Dyspnoea 

Constipation                                                              Pharyngitis 

Dysphagia (difficulty swallowing)                        Pleuritis 

Hepatitis                            Encephalitis  

Pericarditis                   Meningitis 

Hypertension                             Unilateral or bilateral hearing deficit 

Hypotension                 Seizures 

 

 

 

 

 

Diagnose Here 
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      Figure 3. Diagram of mild and severe symptoms 
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Output phase 

 

 

 

 

 

 

 

 

 

 

Figure 8: The output phase of the proposed system.  

 

 

                                               Figure 4. The output phase of the proposed system  

Use case diagram 

Use case diagram shows what a system does rather than how. It describes the functionality of a new 

system. It represents a discrete unit of interaction between users (be it human or machine) and the system 

(this interaction is a single unit of meaningful work). It comprises of two entities (the user and admin). Use 

case is the summary of scenarios for a single task or goal. User is a person that plays a role in one or more 

interactions with the system that is; Register, Login, select symptoms and get diagnosed as shown in Fig.5. 

Admin has full control of the entire system, while a user can only view his personal details by entering his 

username and password, the admin regulates all other activities like Register, login, Display result, 

symptoms combination, verify user details, save diagnosis and logout. Use case diagram shown in Fig. 5 

depicts the use case activities of the system.  

Diagnose Result                                                                                           

Nausea                                                                               Tachycardia (abnormally high heart rate) 

Vomiting (bloody)                                                            cough  

Diarrhea (bloody)                                                            chest pain 

Stomach ache                                                                   dyspnoea 

Constipation                                                                     pharyngitis 

Dysphagia (difficulty swallowing)                                 pleuritis 

Hepatitis                                                                           Encephalitis 

Pericarditis                                                                       Meningitis 

Hypertension                                                                    unilateral or bilateral hearing deficit 

Hypotension                                                                    seizures                                                 

     Test Result: Positive 

Diagnose Level: Severe  

Advice from Result: contact a Doctor 

Click here to consult a doctor 
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Activity diagram 

The purpose of the activity diagram is to provide a view of flows and what is going on inside a used case 

or among several classes as shown in Fig. 6. The activity diagram specified for the expert system for 

diagnosing Lassa fever shows how the user registers his/her user name and password. The symptoms 

category services are then displayed for him/her to decide what he/she wishes to do. 

System flowchart 

The flow chart describes the flow of the system processes. It attempts to give a summary of the operations 

executed in the expert system for diagnosing Lassa fever. It displays the processes involved in human 

interface interaction of the application. The user begins by registering his/her user name and password. If 

he/she is already a user of the expert system and has an existing and working account with the expert 

system for diagnosing Lassa fever, the numerous symptoms category services are automatically displayed 

for him to decide what he wishes to do and then carries out his operations duly. If on the other hand, the 

user is not a registered customer of the expert system for diagnosing Lassa fever and does not have any 

existing account, access would be denied until he/she has completed all necessary registration 

requirements. 
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        Figure 5: use case Diagram for the proposed system 
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Figure 6. Activity diagrams 
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Figure 7. System flowchart 
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                                                                             Figure 8. Class diagram 

Users 

(pk) user id: string 

fname: string 

lname: string 

Gender: string 

Email: string 

Caddress: string 

Phone: string 

Dob: date 

Mstatus: string 

Add user () 

View () 

Login 

(pk) user id: string 

Password: string 

Role: string 

Status: string 

Add () 

View () 

Symptoms 

(pk) sn: integer 

Symptom: string 

Category: string 

Description: string 

Add() 

View all () 

Update () 

Chats 

(pk) sn : integer 

User id: string 

Umsg: string 

Date time: Time stamp 

Is active: string 

Smsg : string 

Add () 

View () 
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Class diagram 

This provides an overview of the target system by describing the classes, objects, attributes, behaviors and 

the relationships among the objects of the system. It provides a wide variety of usages; from modeling the 

domain-specific data structure to detailed design of the target system. With the share model facilities, a 

user can reuse his/her class model in the interaction diagram for modeling the detailed design of the 

dynamic behavior. The class diagram of the system is shown in Fig. 8 above. 

Results and Discussion  

The process of diagnosing Lassa fever has been made easy by this application. The user logs on to the 

system and enters the symptoms he/she is feeling. The description is done by interaction with the system. 

Such a patient should have previously registered with the system so that his or her profile could be verified. 

The system uses a set of rules to reach a conclusion as to whether the person has Lassa fever or not. 

Conclusion 

Having considered the manual system of diagnosing Lassa fever in hospitals and remote villages which is 

ineffective, time consuming and unreliable, technology and especially this model   simplifies diagnosis and 

treatment as well as many tasks and is less prone to error than humans. The system provides a faster 

solution to problems, faster access to information and at higher accuracy. It gives tool sets that cannot be 

matched by human ability. 
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