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Abstract 
 

Systemic Inflammatory Response Syndrome (SIRS) is a generalized inflammatory condition, triggered by various 

factors such as infection or trauma, which can lead to serious complications if not treated quickly. This condition 

is characterized by symptoms such as fever or hypothermia, tachycardia, tachypnea, and changes in white blood 

cell count. Complications that can arise from SIRS include Acute Respiratory Distress Syndrome (ARDS), which 

results in fluid in the alveoli and requires mechanical ventilation; acute encephalopathy, which leads to brain 

dysfunction; Asidosis Metabolik, indicating liver damage; hemolysis, which results in the breakdown of red blood 

cells; and Deep Vein Thrombosis (DVT), which is at risk of causing pulmonary embolism. To overcome this 

diagnostic challenge, this study implements the Dempster-Shafer method in an expert system, where it allows the 

aggregation and combination of various sources of evidence to produce degrees of belief and degrees of 

plausibility for each diagnostic hypothesis. By accounting for uncertainties and contradictions in the data, the 

system improves diagnostic accuracy through dynamically weighting and updating beliefs based on available 

evidence. This process allows early and accurate identification of SIRS complications, supporting appropriate 

medical intervention. System evaluation showed diagnostic accuracy of 93%, confirming the potential of expert 

systems in supporting rapid and precise clinical decision-making in managing SIRS complications. 

 

Keywords: Clinical Data Analysis, Dempster-Shafer, Expert System, Medical Decision Support System, Systemic 

Inflammatory Response Syndrome (SIRS). 

 

 

1. INTRODUCTION 

In the modern era, attention is paid to improving 

the quality of health services, especially in the 

diagnosis and management of critical conditions [1] 

like Systemic Inflammatory Response Syndrome 

(SIRS), has experienced significant growth. SIRS is a 

condition that can trigger an inflammatory response 

throughout the body, triggered by various factors 

such as infection, trauma, or other serious illnesses 

[2]. Because it can lead to fatal complications such as 

sepsis or sepsis shock, an in-depth understanding of 

SIRS and its complications is important in 

contemporary medical practice [3] [4]. 

Early and accurate identification of 

complications associated with SIRS, such as Acute 

Respiratory Distress Syndrome (ARDS), acute 

encephalopathy, Metabolic Acidosis, hemolysis, and 

Deep Vein Thrombosis (DVT), is crucial in reducing 

morbidity and mortality [5] [6] [7]. Because early 

symptoms are often nonspecific, these diagnostic 

challenges require innovative approaches to early 

detection and effective management. In this context, 

the role of information technology, especially expert 

systems, becomes very relevant to support 

appropriate clinical decisions [8]. 

The Dempster-Shafer method, known for its 

approach to treating uncertainty and blending 

evidence from multiple sources, offers promising 

solutions in the development of expert systems for 

medical diagnosis [9]. Through the application of this 

theory, the system can accommodate and analyze a 

wide range of clinical data, improve predictive ability 

and support the medical decision-making process 

more accurately. Thus, the integration of the 

Dempster-Shafer method in expert systems opens up 

new avenues for efficient and effective diagnostic 

improvements [10]. 

This research aims to develop an expert system 

that utilizes the Dempster-Shafer method for early 

identification of diseases caused by complications of 

SIRS. Through this approach, it is expected to obtain 

more accurate diagnostic results, provide appropriate 

therapeutic recommendations, and overall improve 
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the quality of patient care. This review explores the 

system's ability to integrate clinical data and 

applications of Dempster-Shafer theory to achieve a 

high level of diagnostic accuracy. 

Previous research in the last decade on the 

Dempster-Shafer method has been successfully 

implemented in various studies to develop expert 

systems in the medical field, which show their 

effectiveness in disease diagnostics [11]. For 

example, a study in 2022 used Dempster-Shafer to 

detect early Diabetes Mellitus with an accuracy of 

88.5% [12], while in 2021, another study successfully 

applied it in the diagnosis of infectious diseases, 

achieving a predictive accuracy of 88.5% [13]. In 

addition, research in 2023 showed its use in the 

diagnosis of Parkinson's disease with 94% accuracy 

[14], and in the same year, Dempster-Shafer was 

successfully used to detect Flash Damage with 

equally impressive accuracy [15]. Finally, in 2023, a 

study applying Dempster-Shafer to early 

identification of diseases in onion plants [16], 

reinforces the critical role of technology in supporting 

fast and accurate clinical decisions. This success 

confirms Dempster-Shafer's great potential in the 

development of efficient, evidence-based diagnostic 

aids in the medical environment. 

As a first step in achieving the objectives of this 

study, an expert system evaluation was carried out 

using real data from patients suffering from 

complications of SIRS. This approach is expected to 

validate the reliability of the Dempster-Shafer 

method in managing clinical information uncertainty 

and optimizing the diagnostic process. This 

evaluation is an important part in the research process 

aimed at strengthening the knowledge base and 

improving inference mechanisms, thus contributing 

to the improvement of the quality of health care of 

patients with SIRS and related complications. 

This research makes an important contribution 

to the development of expert systems utilizing the 

Dempster-Shafer method, providing substantial 

improvements in the medical diagnostic process 

particularly in identifying complications of Systemic 

Inflammatory Response Syndrome (SIRS). The 

implementation of this system offers an advanced 

framework for ambiguous or incomplete information 

processing, enabling more accurate and rapid 

diagnosis by combining evidence from multiple 

clinical data sources. With a focus on improving 

diagnostic accuracy, this research not only enriches 

the science in the medical application of the 

Dempster-Shafer method, but also sets the basis for 

the use of this technology in other similar medical 

conditions. This opens up wider opportunities for 

exploration and adaptation of these expert systems 

across multiple disciplines, driving innovation in 

medical decision-making approaches and improving 

the quality of health interventions globally. 

 

2. RESEARCH METHODS 

In this study, the expert system is used as a 

theoretical basis to develop sophisticated and 

accurate diagnostic tools in identifying complications 

of Systemic Inflammatory Response Syndrome 

(SIRS). The expert system, which is an application of 

artificial intelligence [17], leverages the broad and in-

depth knowledge of experts in the medical field to 

simulate clinical decision-making [18]. The main 

components of this expert system include a 

knowledge base containing data, rules, and models 

[19] relating to SIRS and its complications, as well as 

inference engines that use the Dempster-Shafer 

method to process and analyze data. Through the 

process of inference, this system is able to integrate 

various sources of information and assess the degree 

of confidence or belief in certain diagnostic 

hypotheses [20]. In addition, this expert system is 

equipped with an explanatory mechanism that allows 

users to understand the logic behind each resulting 

conclusion, increasing transparency and trust in the 

system [21]. The intuitive user interface facilitates 

interaction between the user and the system, allowing 

input of clinical data and receipt of diagnostic 

recommendations. By adopting this approach, the 

study aims to create diagnostic tools that not only 

improve accuracy and efficiency in identifying 

complications of SIRS but also facilitate more 

informative and evidence-based clinical decision 

making. 

Dempster-Shafer is a mathematical framework 

for uncertainty processing that allows combining 

evidence from multiple sources to produce levels of 

confidence and plausibility. Unlike classical 

probability, this theory does not require the 

assignment of definite probabilities, so it is suitable 

for situations where information is incomplete or 

partial. In this theory, the mass function of confidence 

is allocated to each element of the set of forces, 

representing all possible hypotheses. The merging of 

proofs is done through Dempster's rule, which is a 

mathematical process for combining separate belief 

mass functions to obtain a more comprehensive 

picture of the actual state. This makes Dempster-

Shafer theory particularly relevant for applications 

such as diagnostic expert systems, where uncertainty 

and partial information often have to be managed and 

interpreted.  

If it is known that X is a subset of q with m1 as 

its density function, and Y is also a subset of q with 

m2 as its density function, then a combination 

function m1 and m2 as m3 can be formed, shown in 

the following equation: 

𝑚3(𝑍) =  
∑  𝑚1(𝑋).𝑚2(𝑌)𝑋∩𝑌=𝑍 

1−∑  𝑚1(𝑋).𝑚2(𝑌)𝑋∩𝑌=𝜙
 (1) 

In general, Dempster Shafer's theory is written 

in intervals [Belief, Plausibility] [22]. Belief (bell) is 

a measure of the power of evidence in support of a set 

of propositions. If it is 0 it indicates that there is no 
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evidence, and if it is 1 it indicates certainty. 

Plausibility (Pls) is denoted as: 

𝑃𝑙𝑠(𝑋) = 1 − 𝐵𝑒𝑙(𝑋) (2) 

The belief function can also be formulated as 

follows: 

𝐵𝑒𝑙(𝑋) = ∑ 𝑚(𝑌)𝑌∈𝑋  (3) 

Furthermore, plausibility is denoted as: 

𝑃𝑙𝑠(𝑋) = 1 − 𝐵𝑒𝑙(𝑋) = 1 − ∑ 𝑚(𝑋)𝑌∈𝑋  (4) 

The following algorithm of the Dempster-Shfer 

method is shown in Figure 1. 
 

 
Figure 1. Dempster-Shfer Method Flowchart 

 

Further steps in the methodology of this study 

are depicted in Figure 2. 
 

 
Figure 2. Stages of Research 

The following is an explanation of research 

methodology in Figure 3 arranged based on the 

sequence of activities that occur at each stage: 

1. Identification of Problems: 

a. Problem Specifications: Researchers 

determine and detail research problems, 

determine the scope and limits to be 

addressed. 

b. Literature Review: Conduct a 

comprehensive literature review to identify 

what is already known about the problem 

and what still needs further research. 

2. Data Collection: 

a. Collection of Patient Data: Collect data from 

patients experiencing SIRS and related 

complications, including demographic, 

clinical, and laboratory outcome data. 

b. Data Structure of CBR: Build a data 

structure for Case-Based Reasoning, which 

will store and manage historical cases as part 

of the machine learning process. 

3. Expert System Design: 

a. Dempster-Shafer System Parameters: Sets 

parameters for the Dempster-Shafer model 

to be used to manage uncertainty and 

determine trust in expert systems. 

b. Algorithm Development: Design and 

develop algorithms that will be used by the 

system to process and analyze data. 

4. Prototype Development: 

a. Dempster-Shafer Prototype: Build 

prototypes of expert systems that integrate 

Dempster-Shafer theory to be tested under 

controlled conditions. 

b. Data Integration: Input and combine all 

collected data into the system to enable data 

analysis and processing. 

5. Application Testing: 

a. Functionality Testing: Check and test every 

function of the expert system to ensure that 

everything is operating as expected. 

b. Cross-Validation: Use cross-validation 

methods to evaluate system reliability and 

accuracy with datasets independent of the 

data used for system training. 

6. Evaluate and Analyze: 

After the expert system is tested, an evaluation 

and analysis stage is carried out to review the 

performance of the system and make 

conclusions about its effectiveness in 

diagnosing SIRS complications. 

Each of the above stages involves a series of 

activities designed to build robust, accurate, and 

reliable expert systems to detect complications 

associated with SIRS. 
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3. RESULTS AND DISCUSSION 

3.1. Research Data 

The analyzed research data is a comprehensive 

collection of clinical information from patients 

diagnosed with complications of SIRS, including data 

on symptoms, diseases and relationships between 

disease and symptoms, shown in Table 1. 
 

Table 1. Disease 

No Code Disease Name 

1 AR Acute Respiratory Distress Syndrome 

2 EA Acute Encephalopathy 

3 AM Asidosis Metabolik 

4 HE Hemolisis 

5 DV Deep Vein Thrombosis 

 

Table 1 shows five types of diseases that will be 

processed in this study. Furthermore, the overall 

symptom data will be displayed in Table 2. 
 

Table 2. Symptom 

No Code Symptoms 

1 S01 Shortness and rapid breathing 

2 S02 Shortness of breath 

3 S03 Low blood pressure (hipotensi) 

4 S04 The body feels very tired 

5 S05 Excessive cold sweat 

6 S06 Bluish lips or nails (cyanosis) 

7 S07 Chest pain 

8 S08 Increased heart rate (takikardia) 

9 S09 Cough 

10 S10 Fever 

11 S11 Headache or dizziness 

12 S12 Dazze 

13 S13 Loss of consciousness 

14 S14 Seizures 

15 S15 Tremor 

16 S16 Difficulty swallowing 

17 S17 Memory loss 

18 S18 Difficulty focusing and concentrating 

19 S19 Easy drowsiness 

20 S20 The eyes move uncontrollably 

21 S21 Speech disorders 

22 S22 Nausea and vomiting 

23 S23 Loss of appetite 

24 S24 Sakit kuning 

25 S25 Bad breath smells like a fruity scent 

26 S26 Pale skin 

27 S27 Dark urine 

28 S28 The stomach feels uncomfortable due to 

enlarged spleen and liver organs 

29 S29 Limbs with DVT feel warm 

30 S30 Pain that worsens when bending the legs 

31 S31 Swelling of one of the limbs, especially in the 

calf 

32 S32 Cramps that usually start in the calves, 

especially at night 

33 S33 Changes in leg color to pale, red, or darker 

 

After knowing the disease and symptoms, then 

the reality between symptoms and diseases will be 

displayed, in Table 3. 
 

Table 3. Relation of Symptoms and Disease 

No Symptoms AR EA AM HE DV Weights 

1 S01 *  *   0.16 

2 S02 *    * 0.08 

3 S03 *     0.05 

4 S04 *   *  0.07 

5 S05 *     0.09 

No Symptoms AR EA AM HE DV Weights 

6 S06 *     0.12 

7 S07 *    * 0.07 

8 S08 *  * * * 0.06 

9 S09 *     0.04 

10 S10 *   *  0.06 

11 S11 *  * * * 0.08 

12 S12 * * *   0.12 

13 S13  *    0.2 

14 S14  *    0.06 

15 S15  *    0.09 

16 S16  *    0.13 

17 S17  * *   0.06 

18 S18  *    0.2 

19 S19  *    0.14 

20 S20   *   0.06 

21 S21   *   0.1 

22 S22   * *  0.13 

23 S23   *   0.23 

24 S24    *  0.18 

25 S25    *  0.23 

26 S26    *  0.19 

27 S27     * 0.14 

28 S28     * 0.21 

29 S29     * 0.18 

30 S30     * 0.08 

31 S31     * 0.1 

 

Table 3 presents the relationship between 

various symptoms and five diseases that are 

complications of Systemic Inflammatory Response 

Syndrome (SIRS), that is Acute Respiratory Distress 

Syndrome (AR), Acute Encephalopathy (EA), 

Asidosis Metabolik (AM), Hemolisis (HE), and Deep 

Vein Thrombosis (DV). Each row represents a 

specific symptom, denoted by a unique code (e.g., 

S01, S02, etc.), and each column after the symptom 

column represents one of the five diseases. In this 

table, an asterisk (*) used to show the relationship 

between symptoms and certain diseases. If a cell in 

the table is filled with an asterisk, this indicates that 

the symptom could be an indicator of the disease in 

question.  

Some symptoms are more specific to a 

particular disease, while others are more general and 

can be found in some diseases. The presence or 

absence of a particular symptom in relation to the 

disease can help medical professionals in making a 

more precise diagnosis. 

3.2. Inference Engine 

In an expert system, the inference engine begins 

its process by aligning the facts stored in the 

knowledge base with predefined rules. This matching 

helps in systematically applying the rules based on 

the facts available in the knowledge base. 

A. Selecting Symptoms and Determining the 

Weight of Each Symptom 
The stages of selecting symptoms that appear in 

patients, each symptom will be given a weight based 

on table 3, where if the answer of the YES user will 

be given a weight, if NO eating will have a weight of 

0, Can be shown in Table 4. 
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Tabel 4. Patient Constellations 

Code Symptoms Answer Weights 

S01 Shortness and rapid breathing YES 0.16 

S02 Shortness of breath YES 0.08 

S03 Low blood pressure (hipotensi) YES 0.05 

S04 The body feels very tired YES 0.07 

S05 Excessive cold sweat YES 0.09 

S06 Bluish lips or nails (cyanosis) NO 0 

S07 Chest pain NO 0 

S08 Increased heart rate (takikardia) YES 0.06 

S09 Cough NO 0 

S10 Fever YES 0.06 

S11 Headache or dizziness YES 0.08 

S12 Dazze YES 0.12 

S13 Loss of consciousness NO 0 

S14 Seizures NO 0 

S15 Tremor NO 0 

S16 Difficulty swallowing NO 0 

S17 Memory loss NO 0 

S18 Difficulty focusing and concentrating NO 0 

S19 Easy drowsiness NO 0 

S20 The eyes move uncontrollably NO 0 

S21 Speech disorders NO 0 

S22 Nausea and vomiting NO 0 

S23 Loss of appetite NO 0 

S24 Jaundice NO 0 

S25 Bad breath smells like a fruity scent NO 0 

S26 Pale skin NO 0 

S27 Dark urine NO 0 

S28 The stomach feels uncomfortable due to enlarged spleen and liver organs NO 0 

S29 Limbs with DVT feel warm NO 0 

S30 Pain that worsens when bending the legs NO 0 

S31 Swelling of one of the limbs, especially in the calf NO 0 

S32 Cramps that usually start in the calves, especially at night NO 0 

S33 Changes in leg color to pale, red, or darker NO 0 

 

RULE 1 = IF S01 AND S02 AND S03 AND S04 

AND S05 AND S07 AND S08 AND S09 

AND S10 AND S11 AND S12 THEN AR  

RULE 2 = IF S12 AND S13 AND S14 AND S15 

AND S16 AND S18 AND S19 THEN EA 

RULE 3 IF = IF S01 AND S08 AND S11 AND S12 

AND S17 AND S20 AND S21 AND S22 

AND S23 THEN AM 

RULE 4 = IF S04 AND S08 AND S10 AND S11 

AND S22 AND S24 AND S25 AND S26 

THEN HE 

RULE 5 = IF S02 AND S07 AND S08 AND S11 

AND S27 AND S28 AND S29 AND S30 

AND S31 THEN DV 

 

B. Rule Execution Process  

Execution of RULE 1 for AR disease  

RULE 1 = IF S01 AND S02 AND S03 AND S04 

AND S05 AND S07 AND S08 AND S09 AND 

S10 AND S11 AND S12 THEN AR  

S01 (Yes = 0.16) 

 Then : M1{P1} = 0.16 

 M1{Ɵ} = 1 − 0.16 = 0.84 

S02 (Yes = 0.08) 

 Then : M2{P2} = 0.08 

 M2{Ɵ} = 1 − 0.08 = 0.92 

 
Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M3, as outlined below: 

 M2{P2} = 0.08 M2{Ɵ} = 0.92 

M1{P1} = 0.16 0.0128 0.1472 

M1{Ɵ} = 0.84 0.0672 0.7728 

 

M3{P3} = 
0.0128 + 0.1472 + 0.0672

1−0
= 0.2272 

M3{Ɵ} =
0.7728

1 − 0
= 0.7728 

S03 (Yes = 0.05) 

Then : M4{P4} = 0.05 

M4{Ɵ} = 1 − 0.05 = 0.95  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M5, as outlined below: 

 
 M4{P4} = 0.05 M4{Ɵ} = 0.95 

M3{P3} = 0.227 0.0114 0,2158 

M3{Ɵ} = 0.7728 0.0386 0,7342 

 

M5{P5} = 
0.0114+0.2158+0.0386

1−0
= 0,2658 

M5{Ɵ} =
0.7342

1 − 0
= 0.7342 

S04 (Yes = 0.07) 

Then : M6{P6} = 0.07 

M6{Ɵ} = 1 − 0.07 = 0.93  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M7, as outlined below: 
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 M6{P6} = 0.07 M6{Ɵ} = 0.93 

M5{P5} = 0.2658 0.0186 0.2472 

M5{Ɵ} = 0.7342 0.0514 0.6828 

 

M7{P7} = 
0.0186+0.2472+0.0514

1−0
= 0.3172  

M7{Ɵ} =
0.6828

1 − 0
= 0.6828 

S05 (Yes = 0.09) 

Then : M8{P8} = 0.09 

M8{Ɵ} = 1 − 0.05 = 0.91  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M9, as outlined below: 

 
 M8{P8} = 0.09 M8{Ɵ} = 0.91 

M7{P7} = 0.3172 0.0285 0.2887 

M7{Ɵ} = 0.6828 0.0614 0.6213 

 

M9{P9} = 
0.0285+0.2887+0.0614

1−0
= 0.3787 

M9{Ɵ} =
0.6213

1 − 0
= 0.6213 

S08 (Yes = 0.06) 

Then : M10{P10} = 0.06 

M10{Ɵ} = 1 − 0.06 = 0.94  
 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M11, as outlined below: 
 

 M10{P10} = 0.06 M10{Ɵ} = 0.94 

M9{P9} = 0.3786 0.0227 0.3559 

M9{Ɵ} = 0.6213 0.0373 0.5840 

 

M11{P11} = 
0.0227+0.3559+0.0373

1−0
= 0,4159 

M11{Ɵ} =
0.5840

1 − 0
= 0.5840 

S10 (Yes = 0.06) 

Then : M12{P12} = 0.06 

M12{Ɵ} = 1 − 0.06 = 0.94  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M13, as outlined below: 
 

 M12{P12} = 0.06 M12{Ɵ} = 0.94 

M11{P11} = 0.4159 0.0249 0.3910 

M11{Ɵ} = 0.5840 0.0350 0.5489 

 

M13{P13} = 
0.0249+0.3910+0.0350

1−0
= 0.4510 

M13{Ɵ} =
0.5489

1 − 0
= 0.5489 

S11 (Yes = 0.08) 

Then : M14{P14} = 0.08 

M14{Ɵ} = 1 − 0.08 = 0.92  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M15, as outlined below: 

 

 

 M14{P14} = 0.08 M14{Ɵ} = 0.92 

M13{P13} = 0.4510 0.0361 0.4149 

M13{Ɵ} = 0.5489 0.0439 0.5050 

 

M15{P15} = 
0.0361+0.4149+0.0439

1−0
= 0.4949 

M15{Ɵ} =
0.5050

1 − 0
= 0.5050 

S12 (Yes = 0.12) 

Then : M16{P16} = 0.12 

M16{Ɵ} = 1 − 0.12 = 0.88  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M17, as outlined below: 
 

 M14{P14} = 0.12 M14{Ɵ} = 0.88 

M15{P15} = 0.4949 0.0594 0.4355 

M15{Ɵ} = 0.5050 0.0606 0.4444 

 

M17{P17} = 
0.0593+0.4355+0.06060

1−0
= 0.5555 

M17{Ɵ} =
0.4445

1−0
= 0.4445  

 

From the calculation above, the value of the risk 

density of AR or Acute Respiratory Distress 

Syndrome is 0.5555. 

 

Execution of RULE 2 for EA disease  

RULE 2 = IF S12 AND S13 AND S14 AND S15 

AND S16 AND S18 AND S19 THEN EA 

 

S12 (Yes = 0.12) 

Then : M1{P1} = 0.12 

M1{Ɵ} = 1 − 0.12 = 0.88  

 

From the calculation above, the density value of 

risk of AR disease or Acute Encephalopathy is as high 

as 0.12 

 

Execution of RULE 3 for AM disease 

RULE 3 IF = IF S01 AND S08 AND S11 AND S12 

AND S17 AND S20 AND S21 AND S22 AND S23 

THEN AM 

 

S01 (Yes = 0.16) 

Then : M1{P1} = 0.16 

M1{Ɵ} = 1 − 0.16 = 0.84  

 

S08 (Yes = 0.06) 

Then : M2{P2} = 0.06 

M2{Ɵ} = 1 − 0.06 = 0.94  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M3, as outlined below: 
 

 M2{P2} = 0.06 M2{Ɵ} = 0.94 

M1{P1} = 0.16 0.0096 0.1504 

M1{Ɵ} = 0.84 0.0504 0.7896 
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M3{P3} = 
0.0096+0,1504+0.0504

1−0
= 0.2104 

M3{Ɵ} =
0.7728

1 − 0
= 0.7896 

S11 (Yes = 0.08) 

Then : M4{P4} = 0.08 

M4{Ɵ} = 1 − 0.08 = 0.92  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M5, as outlined below: 
 

 M4{P4} = 0.08 M2{Ɵ} = 0.92 

M3{P3} = 0.2104 0.0168 0.1936 

M3{Ɵ} = 0.7896 0.0632 0.7264 

 

M5{P5} = 
0.0168+0.1936+0.0632

1−0
= 0.2736 

M5{Ɵ} =
0.7264

1 − 0
= 0.7264 

S12 (Yes = 0.12) 

Then : M6{P6} = 0.12 

M6{Ɵ} = 1 − 0.12 = 0.88  
 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M7, as outlined below: 
 

 M6{P6} = 0.12 M6{Ɵ} = 0.88 

M5{P5} = 0.2735 0.0328 0.2407 

M5{Ɵ} = 0.7264 0.0872 0.6392 

 

M7{P7} = 
0.0328+0.2407+0.0871

1−0
= 0.3607 

M5{Ɵ} =
0.6393

1 − 0
= 0.6393 

 

From the calculation above, the value of the risk 

density of AM disease or Metabolic Acidosis is as 

high as 0.3607 

 

Execution of RULE 4 for diseases HE  

RULE 4 = IF S04 AND S08 AND S10 AND S11 

AND S22 AND S24 AND S25 AND S26 THEN HE 

 

S04 (Yes = 0.07) 

Then : M1{P1} = 0.07 

M1{Ɵ} = 1 − 0.07 = 0.93  

 

S08 (Yes = 0.06) 

Then : M2{P2} = 0.06 

M2{Ɵ} = 1 − 0.06 = 0.94  
 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M3, as outlined below: 
 

 M2{P2} = 0.06 M2{Ɵ} = 0.94 

M1{P1} = 0.07 0.0042 0.0658 

M1{Ɵ} = 0.93 0.0525 0.8742 

 

M3{P3} = 
0.0042+0.0658+0.0558

1−0
= 0.1258 

M3{Ɵ} =
0.8742

1 − 0
= 0.8742 

S10 (Yes = 0.06) 

Then : M4{P4} = 0.06 

M4{Ɵ} = 1 − 0.06 = 0.94  

 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M13, as outlined below: 
 

 M4{P4} = 0.06 M2{Ɵ} = 0.94 

M3{P3} = 0.1258 0.0075 0.1183 

M3{Ɵ} = 0.8742 0.0631 0.8217 

 

M5{P5} = 
0.0075+0.1183+0.0631

1−0
= 0.1889 

M5{Ɵ} =
0.8217

1 − 0
= 0.8217 

S11 (Yes = 0.08) 

Then : M6{P6} = 0.08 

M6{Ɵ} = 1 − 0.08 = 0.92  
 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M5, as outlined below: 
 

 M6{P6} = 0.08 M6{Ɵ} = 0.92 

M5{P5} = 0.1889 0.0151 0.1738 

M5{Ɵ} = 0.8217 0.0657 0.7560 

 

M7{P7} = 
0.0151+0.1738+0.0657

1−0
= 0.2547 

M5{Ɵ} =
0.7560

1 − 0
= 0.7560 

 

From the calculation above, the density value of 

risk of HE disease or hemolysis is as high as 0.2547 

 

Execution of RULE 5 for disease DV  

RULE 5 = IF S02 AND S07 AND S08 AND S11 

AND S27 AND S28 AND S29 AND S30 AND S31 

THEN DV 

 

S02 (Yes = 0.08) 

Then : M1{P1} = 0.08 

M1{Ɵ} = 1 − 0.08 = 0.92  

 

S08 (Yes = 0.06) 

Then : M2{P2} = 0.06 

M2{Ɵ} = 1 − 0.06 = 0.94  
 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M3, as outlined below: 
 

 M2{P2} = 0.06 M2{Ɵ} = 0.94 

M1{P1} = 0.08 0.0048 0.0752 

M1{Ɵ} = 0.92 0.0552 0.8648 

 

M3{P3} = 
0.0048+0.0752+0.0552

1−0
= 0.135 

M3{Ɵ} =
0.8742

1 − 0
= 0.8648 

S11 (Yes = 0.08) 

Then : M4{P4} = 0.08 

M4{Ɵ} = 1 − 0.08 = 0.92  



898   Jurnal Teknik Informatika (JUTIF), Vol. 5, No. 3, June 2024, pp. 891-901 

Following this, the fresh density metric for the 

given combination will be determined, referred to as 

M5, as outlined below: 
 

 M4{P4} = 0.06 M2{Ɵ} = 0.94 

M3{P3} = 0.135 0.0081 0.1269 

M3{Ɵ} = 0.8648 0.0518 0.8129 

 

M5{P5} = 
0.081+0.1269+0.0518

1−0
= 0.1869 

M5{Ɵ} =
0.8129

1 − 0
= 0.8129 

 

From the calculation above, the density value of 

risk of DV disease or Deep Vein Thrombosis is as 

much as 0.1869 

 

C. Assess the yield of each disease  

After the dampster shafer process is carried out, 

a diagnostic value will be obtained for each disease as 

follows: 

1. Acute Respiratory Distress Syndrome = 0.5555 

2. Acute Encephalopathy = 0.12 

3. Asidosis Metabolik = 0.3607 

4. Hemolisis = 0.2547 

5. Deep Vein Thrombosis = 0.1869 

From the value of the results of each disease, the 

largest value will be taken, namely the disease Acute 

Respiratory Distress Syndrome with a value 0.5555. 

 

D. System Implementation 

System implementation is done to implement 

interface design into a system. The result of this 

implementation is an Expert System application that 

can assist in the diagnosis of diseases due to 

complications of systemic inflammatory response 

syndrome (SIRS). The pages contained in this 

application in Figure 3: 
 

 
Figure 3. System Implementation 

 

In Figure 3.  Displayed the results of symptom 

identification consulted by the patient, with the same 

results as manual calculations, namely Acute 

Respiratory Distress disease with values 0.555.  

 

 

E. Testing with Expert diagnostics 

Furthermore, a trial will be carried out on 30 

consultation data such as tables 5. 
 

Table 5. Test Results 

No Kode Diagnosa ES Data Real Hasil 

1 PE_01 

Acute 

Respiratory 

Distress 

Syndrome 

Acute 

Respiratory 

Distress 

Syndrome 

Valid 

2 PE_02 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

3 PE_03 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

4 PE_04 Hemolisis Hemolisis Valid 

5 PE_05 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

6 PE_06 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

7 PE_07 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

8 PE_08 Hemolisis Hemolisis Valid 

9 PE_09 Hemolisis Hemolisis Valid 

10 PE_10 

Acute 

Respiratory 

Distress 

Syndrome 

Hemolisis Invalid 

11 PE_11 Hemolisis Hemolisis Valid 

12 PE_12 Hemolisis Hemolisis Valid 

13 PE_13 Hemolisis Hemolisis Valid 

14 PE_14 

Acute 

Respiratory 

Distress 

Syndrome 

Hemolisis Invalid 

15 PE_15 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

16 PE_16 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

17 PE_17 
Asidosis 

Metabolik 

Asidosis 

Metabolik 
Valid 

18 PE_18 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

19 PE_19 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

20 PE_20 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

21 PE_21 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

22 PE_22 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

23 PE_23 
Asidosis 

Metabolik 

Asidosis 

Metabolik 
Valid 

24 PE_24 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

25 PE_25 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

26 PE_26 
Deep Vein 

Thrombosis 

Deep Vein 

Thrombosis 
Valid 

27 PE_27 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

28 PE_28 
Asidosis 

Metabolik 

Asidosis 

Metabolik 
Valid 

29 PE_29 
Asidosis 

Metabolik 

Asidosis 

Metabolik 
Valid 

30 PE_30 
Acute 

Encephalopathy 

Acute 

Encephalopathy 
Valid 

 

From both Figure 4, it can be seen that the 

difference in identification results in expert systems 

and real data is found in data 10 and data 14. So the 

accuracy level of this expert system is 0.93 or 93%. 
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(a) (b) 

Figure 4. (a)Expert System Identification Results, (b) Real Data Identification Results 

 

For more clarity on the number of differences in 

patient identification results in each disease can be 

seen in Figures 4. 

4. DISCUSSION 

This study demonstrates the use of the 

Dempster-Shafer method in diagnosing Inflammatory 

Response Syndrome by utilizing a detailed dataset of 

clinical symptoms including shortness of breath and 

rapidity, shortness of breath, hypotension, excessive 

fatigue, cold sweat, tachycardia, fever, headache or 

dizziness, and confusion Although the system 

achieved an impressive accuracy rate of 93%, there 

were significant differences in results in two of the 

samples tested.  i.e. the 10th data and the 14th data. 

This difference shows that although Dempster-Shafer 

is effective in many cases, there is still room for 

improvement, especially in the handling of atypical 

or rare cases. 

Compared to previous expert system studies 

using the Certainty Factor method, such as those 

conducted by Agussalim et al. (2022) which only 

achieved 80% accuracy in disease diagnosis [23], this 

study shows increased accuracy. But it also 

emphasizes the importance of integrating feedback 

from clinical experts to refine the knowledge base, an 

aspect that is in line with the findings in this study 

about expanding knowledge from other experts. 

Furthermore, the application of additional machine 

learning technologies such as Random Forest and 

SVM allows providing more consistent results in 

complex diagnostic cases. 

To address the differences in identified 

outcomes, the study recommends incorporating an 

interdisciplinary approach in training the Dempster-

Shafer system. The addition of insights from a variety 

of specialists, not only from the medical field but also 

from data science, can improve the system's ability to 

interpret variations in complex and diverse 

symptoms. This approach is expected to not only 

improve the accuracy but also adaptability of the 

system in dealing with more diverse cases, following 

trends in recent research that integrate various 

methodologies to improve diagnostic efficiency and 

effectiveness. 

5. CONCLUSION 

This research succeeded in developing an expert 

system that utilizes the Dempster-Shafer method to 

carry out early identification of complications SIRS, 

By integrating the main clinical symptoms such as 

shortness of breath and rapidity, shortness of breath, 

hypotension, excessive fatigue, cold sweat, 

tachycardia, fever, headache or dizziness, and 

confusion. From the evaluation performed, this 

system can calculate the probability of complications 

with a significant value, where Acute Respiratory 

Distress Syndrome (ARDS) shows the highest 

probability of 0.5555, followed by Metabolic 

Acidosis at 0.3607, Hemolysis at 0.2547, Deep Vein 

Thrombosis (DVT) at 0.1869, and Acute 

Encephalopathy at 0.1869, and Acute 

Encephalopathy at 0.12. 

In applying it to real data, the expert system 

demonstrated impressive performance with an 

accuracy rate of up to 93%, despite differences in the 

two identification results, namely data 10 and data 14. 

These differences provide valuable insights and 

indicate room for system improvement through 

knowledge base enrichment, particularly by adding 

insights from other medical experts to improve the 

predictive capabilities of the system. 

Based on the results of the study, the expert 

system developed offers a reliable method for 

diagnostic assistance of SIRS complications in 

clinical environments. The success of this system 

confirms the potential integration of information 

technology and artificial intelligence in improving the 

quality of patient care. Furthermore, the continued 

development of the system is expected to not only 

strengthen diagnostic accuracy but also provide more 

https://doi.org/10.52436/1.jutif.2024.5.3.2021
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precise therapeutic recommendations for patients 

with various complications of SIRS. 
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