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Abstract: Typhoid fever is caused by Salmonella enteric subspecies 1 serotype typhi. It is difficult to diagnose properly typhoid fever because it involves 
many variables. Although many medicines are available for the cure of typhoid fever but still a high mortality rate is recorded due to typhoid fever. Many 
variables are involved in the analysis and documentation of this disease. It becomes more difficult by the uncertainty linked with these variables. If the 
diagnosis of a disease is accurate then the effectiveness of the treatment will be high, these complications require new advanced techniques and 
computer tools can be used to manage, store and to achieve the correct medical information which is required by the physicians. These tools suggest 
timely and accurate diagnosis, prognosis and beneficial decisions. Simulated brainpower is a component of Computer Science that makes computers 
quick and more efficient. Computer Aided Decision Support System (DSS) is more important as it provide assistance as a server to the physicians in the 
medical domain by simulating expert human reasoning. For a physician in the medical domain diagnosis, classification and treatment of the disease are 
the major tasks. In Artificial Intelligence (AI) research the development of system with these objectives is of more interest. More than one AI methods and 
technique are combined with developed clinical decision support system to complete such multipurpose tasks. 
 
Index Terms:  Salmonella, Decision Support System, artificial intelligence, fuzzy logic, Centroid of Area (CoA), Acquired Immune Deficiency Syndrome 
(AIDS), Elman recurrent neural networks .   

——————————      —————————— 

1 INTRODUCTION                                                                     

yphoid fever is an infection brought about by a contamination 
with the bacterium Salmonella typhi (Fig.1). The indications of 
typhoid fever are stomach agony or distress, myalgia, and 
migraine. If it is not treated properly, and symptoms continue 
for more than 2-3 weeks then it will have serious 
consequences [1].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Simulated brainpower is a component of Computer Science 
that makes computers quick and more efficient. Computer 
Aided Decision Support System (DSS) is more important as it 
provide assistance as a server to the physicians in the medical 
domain by simulating expert human reasoning.  
For a physician in the medical domain diagnosis, classification 
and treatment of the disease are the major tasks. In Artificial 
Intelligence (AI) research the development of system with 

these objectives is of more interest. More than one AI methods 
and technique are combined with developed clinical decision 
support system to complete such multipurpose tasks [2]. As 
per definition, “irresistible ailments are those maladies brought 
about by infections, microscopic organisms, aerophytes, 
leeches, and amoeba that can possibly increase in the people 
effectively". Typhoid fever is of the basic irresistible sicknesses 
in individuals that are brought about by various types of 
Salmonella. "More often typhoid fever is not brought about by 
lack of cleanliness in which the infection causing microscopic 
organisms is transferred through water" as per WHO directions. 
Because of this, typhoid fever is a typical sickness in developed 
nations. The information achieved from previous seven years 
(2009-2015) demonstrated that in every year the illness is 
expanding at disturbing rates in developing countries [3 - 5]. In 
the twenty first century, the typhoid fever remains the main 
reason of increasing death rate in most part of the developed 
nations [6]. Although many medicines are available for the cure 
of typhoid fever but still a high mortality rate is recorded due to 
typhoid fever [7]. Many variables are involved in the analysis 
and documentation of this disease. It becomes more difficult by 
the uncertainty linked with these variables [8]. If the diagnosis of 
a disease is accurate then the effectiveness of the treatment will 
be high, these complications require new advanced techniques 
and computer tools can be used to manage, store and to 
achieve the correct medical information which is required by the 
physicians. These tools suggest timely and accurate diagnosis, 
prognosis and beneficial decisions [9]. 
 

2 MODEL 
For typhoid fever many computer simulation models are 
presented. In bringing hospitals to home, Information 
Technology (IT) has a big role in medical field. The death rate 
due to typhoid fever is more than the Acquired Immune 
Deficiency Syndrome (AIDS). The increasing numbers of 
deaths due to typhoid fever are outcomes of misdiagnosis or 
no analysis at all is due to lack of physicians, and well-
equipped health centers although medicines for its treatment 
are available. With good practices the use of IT in medicine is 
useful. The work of Oguntimilehin et al. [10] showed that 
without any discussion with physicians, solid analysis 
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Fig. 1. Typhoidal and nontyphoidal Salmonella infections [5]. 
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foundation and utilization of computational instruments for 
typhoid fever are unimportant software improvements. It is 
difficult to diagnose properly typhoid fever because it involves 
many variables. A Web-Based Decision Support System 
(WBDSS) driven by Fuzzy Logic (FL) was used for the 
analysis of typhoid fever. The system consists of a Knowledge 
Fuzzy Inference System (FIS) and a knowledge base. The 
Fuzzy Inference System is made up of a Fuzzifier, Fuzzy 
Inference Engine (FIE), and a Defuzzifier. In evaluating a valid 
conclusion, the FIE which is the central part of FIS adopts the 
Root Sum Square. To find out the extent of input of every 
assessment variable the Fuzifier uses a triangular 
membership function whereas the Centroid of Area (CoA) is 
adopted by Defuzzifier to produce the output for a certain 
analysis, for this purpose defuzzification technique is used 
[11]. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Model presented in Fig. 2 assists medical experts to explain 
signs, symptoms, and laboratory examinations during the 
diagnosis of a patient. From any region of the world the 
component www provide access for the proposed system. The 
knowledge base consists of Database and Rule Base. The IF-
THEN statements made up by Rule Base provide the 
information represented by the work of physicians during the 
diagnosis of typhoid fever patient while the database saves 
genetic information, signs, symptoms, patients bio-data, 
laboratory examination outcomes and medical expert 

evaluations. The fuzzifier applies pre-defined procedures to 
the input as it receives from the values of laboratory 
examinations, signs and symptoms. Finally, the results of the 
diagnosis generated are by the fuzzifier as it receives input 
from the rule base [11]. Various forecasting methods based on 
monthly incidence of typhoid fever were completely studied. 
Inspired by neural networks a comparison was conducted 
between seasonal autoregressive integrated moving average 
(SARIMA) model and three other models namely, back 
propagation neural networks (BPNN), radial basis function 
neural networks (RBFNN), and Elman recurrent neural 
networks (ERNN). A comparison of differences, advantages 
and disadvantages between the SARIMA and other three 
models were discussed for modeling and forecasting samples 
data received from Chinese Center for Disease Control and 
Prevention obtained for 2005 to 2009 and 2010. The 
estimations were conducted based on three metrics: mean 
absolute error (MAE), mean absolute percentage error 
(MAPE), and mean square error (MSE). The results showed 
that RBFNN secured the minimum absolute error, mean 
absolute percentage error and mean square error in both the 
modeling and forecasting procedures. The execution of the 
four models classified in descending order was: RBFNN, 
ERNN, BPNN and the SARIMA model [12]. For the diagnosis 
of typhoid fever, a method using Fuzzy Logic was proposed. 
97.5% precision was obtained by using simulation with MTLAB 
R2013 and the system was conducted with twenty simulated 
input membership functions, one output membership function 
and about two hundred inference rules. The centroid technique 
was utilized for the defuzzification. The evaluations showed 
that a system with a greater number of assumptions will make 
a diagnosis much better [13]. For the treatment of typhoid 
fever another model decision support system (DSS) modeled 
by a fuzzy expert system (FES) was proposed for assistance 
of medical experts to recover the patients. The information 
from medical experts was gathered about all symptoms related 
to disease and a cross-sectional study was conducted. By 
using this information which contains a set of symptoms 
related to the disease a fuzzy rule-based system was then 
formed. Linguistic fuzzy values were assigned to model each 
symptom. The severity level of each symptom was used as an 
input of system reported by patients. The outcomes showed 
that with a high degree of accuracy and precision as compared 
to many machine learning methods, the proposed fuzzy expert 
system is capable to offer therapeutic options [14]. A brief 
review of literature is presented in table 1. 

 
TABLE 2 

COMPARISON AND ANALYSIS WITH THE EXISTING METHOD 
 

Reference Model Scientist work 

Cvjetanovic et al., [15] A computerized model 

It allows simulation of common procedures in 
different age groups and results of authorized 
measures such as vaccination and/or disinfection on 
the typical course of infection. 

Sameul et al., [16]  Fuzzy logic 
Adequate and timely diagnosis of typhoid fever 
despite multiple traits existence that hinders such 
tasks 

Oladipo et al., [17]  
Expert system with three parts - user interface, Application 
logic and database component 

Assessment of incidence of typhoid fever and 
mortality rate 

Adehor and Burrell, [18] 
Knowledge Analysis & Representation Mockler-Situation 
Analysis, Rapid Prototyping Expert System 

To forecast the mortality rate among population due 
to typhoid fever 

Oguntimilehin et al., [19]  Rough set Storage and analysis of medical information 

Vasal et al., [20] Solution trees 
Artificial intelligence strategies to elaborated the 
diagnosis of disease 

 

Fig. 2. Architecture of Web Based Decision Support System for 
diagnosis of typhoid fever [11]. 
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Najfa et al., [21] 
Improve Quantum Associative memory with Distributed 
Query. 

To differentiate between typhoid and other similar 
infections 

Adeboye and Haruna, [22] 
A mathematical model (SIRS) with eight (8) ordinary 
differential equations (ode)  

Diagnosis and predictions about typhoid and malaria 
properly.  

Williams and Olatunji, [23] Neural Network and Fuzzy Logic  Diagnosis and predictions about typhoid fever 

Pitzer et al., [24] Mathematical modeling of typhoid fever  
An increment in the transference of typhoid because 
of consequence of drug hostility related with the H58 
haplotype  

Nathan et al., [25] Vaccination mathematical modeling 
The incidence threshold sensitivity to the typhoid 
related cases 

 
3 CONCLUSION 
It is difficult to diagnose properly typhoid fever because it 
involves many variables. If the diagnosis of a disease is 
accurate then the effectiveness of the treatment will be high, 
these complications require new advanced techniques and 
computer tools can be used to manage, store and to achieve 
the correct medical information which is required by the 
physicians. These tools suggest timely and accurate 
diagnosis, prognosis and beneficial decisions. Numerous 
Computerized models and Artificial Intelligence (AI) methods 
and technique are combined with developed clinical decision 
support system to complete such multipurpose tasks. 
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