
 

Sinkron : Jurnal dan Penelitian Teknik Informatika 
Volume 6, Number 4, October 2022 

DOI : https://doi.org/10.33395/sinkron.v7i4.11695   

e-ISSN : 2541-2019 
 p-ISSN : 2541-044X 

 

 

*Ahmadi Irmansyah Lubis 
  

 
This is a Creative Commons License. This work is licensed under a Creative 

Commons Attribution-NonCommercial 4.0 International License. 2272 

 

Application of Certainty Factor Method in 

Intelligent System for Diagnosis of 

Periodontal Disease Based on Android 
 

Ahmadi Irmansyah Lubis1)*, Nur Yanti Lumban Gaol2) 
1)2)STMIK Triguna Dharma, Medan, Indonesia 

1)ahmadi.loebis94@gmail.com, 2)ryanti2918@gmail.com 

 

 Submitted : Aug 18, 2022 | Accepted : Sep 19, 2022 | Published : Oct 3, 2022 

 

Abstract: This study discusses the design of an Android-based innovative 

application that is useful in the early diagnosis of periodontal disease in cigarette 

addicts. The problem which is the main topic of discussion in this study is the 

health issue of organs that are often ignored by humans, namely the teeth and 

mouth. Then one of the types of dental and oral diseases that many people often 

complain about is the periodontal disease which also gets less attention in 

Indonesian society. And one of the causes of this periodontal disease is caused by 

smoking habits. So to facilitate the identification in knowing the periodontal 

symptoms caused by the cigarette, a system that can identify the early symptoms of 

periodontal disease is needed. The technology proposed to build the system applies 

expert system technology with Certainty Factor. In building an android-based 

innovative application to diagnose periodontal disease, there are cigarette addicts in 

this study with the Research & Development research method to produce an output 

that can be right on target by the expected target. In addition, interviews and direct 

observation techniques were also carried out with experts or experts in the field of 

dental and oral diseases to collect the required data on the needs of the system to be 

built. 

 

Keywords: Expert System; Periodontal Disease; Certainty Factor; Artifial 

Intelligence; Android 

 

INTRODUCTION 

Dental land loral lhealth lis lsometimes lnot la ltop lpriority lfor lsome lpeople. lDental land loral ldiseases loften 

have lsevere lconsequences lfor lhealth lbecause lteeth land lmouth lare lthe lentry lpoint lfor lbacteria land lother 

bacteria, lso lthey ltend lto linterfere lwith loral lhealth land lother lbody lorgans (Wijaya et al., 2017).  

Periodontal disease lis lone lof lthe lmost lcommon ldental land lloral diseases or bacterial inflammatory 

diseases that causes lprogressive ldestruction lof lthe lsupporting ltissues lof lthe lteeth land lcauses ltooth lloss 

(Tedjasulaksana, 2016). lTraditionally, lperiodontal ldisease lhas lbeen ldivided linto ltwo lmain lcategoriesl: 

lgingivitis land periodontitis (Nisa & Primartha, 2013). The cause of the most periodontal disease is smoking 

(Sumerti, 2016). Cigarettes contain nicotine, tar, arsenic, carbon monoxide, benzene, and other chemicals, of 

which nitrogen compounds account for 24%, and hydrocarbons account for 15% (Asiking, 2016). The 

indications and causes of periodontal disease are not understood. Dentists have not treated so chronic periodontal 

disease. Therefore, a method and system are needed to diagnose periodontal disease early, quickly, and 

accurately. 

From these problems, it is necessary to have a system that can diagnose early periodontitis. One can apply 

one of the technological features of artificial intelligence to overcome this problem, the Expert System.  

The expert system is an issue of human-made intelligence that learns lhow lan lexpert lthinks lin lsolving la 

problem (Saputri et al., 2017), making decisions or drawing conclusions from some facts. The introductory study 

in the lexpert lsystem lis lhow lto lenter lthe lknowledge lpossessed lby lan lexpert linto lthe lsystem (Nasyuha et al., 

2020) and lhow lto lmake ldecisions lor ldraw lconclusions lbased lon lthat lknowledge lby storing information and 

combining it with an adequate set of reasoning rules (Dahria et al., 2013).  

This study's application in identifying periodontal disease in cigarette addicts by applying lCertainty lFactor 

method. lCertainty lFactor lmethod lis la lmethod lthat lis lused lto lexpress lconfidence lin lan levent lbased lon the 

results of research or assessments from experts (Rahmah & Saputra, 2017). lThe lcertainty lfactor lmethod lis used 

when facing a lproblem lfor lwhich lthe lanswer lis luncertainl. lThis luncertainty lcan lbe lin lthe lform of probability 
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(Supiandi & Chandradimuka, 2018). Certainty factor method is divided into several stages related to the training 

data, namely the -record data that was previously calculated (Annisa, 2018). lThis lmethod lis lvery suitable lfor 

lexpert lsystems lto ldiagnose lthings lthat lare lnot lcertain and to show great confidence (Septiana, 2016).  

Developing this intelligent lapplication lis lexpected lto lhelp lthe lcommunity lidentify lthe symptoms of 

periodontal disease, especially in cigarette addicts. And it also aims to provide scientific libraries, insights, and 

the latest knowledge about the Expert System concepts so that they can be utilized in a broader scope in the 

future. 

 

LITERATURE REVIEW 

Periodontal 

Periodontal disease is a pathological process manifested by several inflammatory conditions involving the 

supporting tissues of the teeth caused by bacteria due to the failure of many people to maintain good oral and 

dental hygiene. The effects of periodontal disease are damage to the jaw structure, pain can impair mobility to a 

more severe degree, and death can occur due to systemic disease due to ongoing bacterial infection. There are 

two main types of periodontal disease namely (Ibrahim & Rahmah, 2020): 

a. Gingivitis 

Gingivitis is an inflammatory process in the soft tissues supporting the teeth, where the ljunctional epithelium 

has not undergone any changes in an attachment (Quamilla, 2016). 

b. Periodontitis 

Periodontitis lis lan linflammatory ldisease of lthe lsupporting tissues lof lthe lteeth, where there is lprogressive 

destruction of the periodontal tissues characterized by pocket formation, recession, or both, caused by 

specific groups of microorganisms. Periodontitis lis linitiated lby luntreated lgingivitis lso lthat lthe lsupporting 

lbones lof the lteeth lwill lbe ldamaged (Arifiana & Prandita, 2019). 

 

The Effect of Cigarettes on Dental and Oral Health 

Smoking habits increase the risk of periodontal disease. The more you smoke, the more cigarettes you smoke, 

the higher the risk of periodontal disease and the more severe the process of tissue destruction. In addition, if you 

do not stop smoking, it will be more difficult for the periodontal tissues to heal after treatment. [(Liana & Arbi, 

2019). 

 

Expert system 

An lexpert lsystem lis la lsystem lthat provides a solution to a particular problem in a particular domain. The 

solution is run in the capacity of lan lexpert lwho is lan lexpert lin his lfield. Expert systems impart knowledge 

based on expert competence. Knowledge embedded in expert systems can be obtained from various sources, 

such as books, magazines, and even experts in specific fields (Dharmawan & Meidia, 2015). 

 

Certainty Factor 

Certainty lFactor lis la lmethod lto lprove lwhether la lfact lis lcertain lor luncertain lin lthe lform lof lmetrics 

commonly lused lin lexpert lsystems (Permata & Hadi, 2020). The amount of lCertainty lFactor lranges lfrom -1 to 

1; -1 lindicates labsolute ldistrust, lwhile lthe lvalue lof l1 lindicates labsolute confidence (Latumakulita, 2019). The 

lcertainty lFactor lmethod llis lused lwhen lfacing la lproblem lwhose lanswer lis luncertain. lThis luncertainty lcan be 

la lprobability. lThe lexpert lsystem luses lCertainty lFactor lmethod lto lcalculate lthe lcertainty lvalue lof lthe 

symptoms lgiven lby lthe lpatient land lthe lvalue lgiven lby lthe lexpert (Simorangkir, 2020). lOne lof lthe 

ladvantages of lCertainty lFactor lmethod lis lthat lthis lmethod lis lsuitable lfor luse lin lexpert lsystems lto lmeasure 

lsomething, whether lit lis lcertain lor luncertain lin ldiagnosing ldiseasel, las lone lexample lbecause lcalculations 

lusing lthis method lin llone count lcan lonly lprocess ltwo ldata lso lthat lthe laccuracy lof lthe ldata lcan lbe 

ldeterminedl. lAwake. The lformula lused lto lcalculate lthe lcertainty lfactor lvalue lin la lcase lis lin lequation (1), 

lequation (2), land lequation (3) lbelow: 

𝐶𝐹[𝐻, 𝐸] = 𝑀𝐵[𝐻, 𝐸] − 𝑀𝐷[𝐻, 𝐸]     (1) 

  

𝑀𝐵[𝐻, 𝐸] =
max[𝑃(𝐻|𝐸),𝑃(𝐻)]−𝑃(𝐻)

max[1,0]−𝑃(𝐻)
     (2) 

𝑀𝐷[𝐻, 𝐸] =
min[𝑃(𝐻|𝐸),𝑃(𝐻)]−𝑃(𝐻)

min[1,0]−𝑃(𝐻)
     (3) 
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METHOD 

This Section describes the application design process chart for diagnosing periodontal disease by the rules 

determined by the application of Research and Development, which aims to create an android-based application 

that can diagnose periodontal disease with Certainty Factors. Besides that, a framework must be done to 

complete this research. The stages of the process of Certainty Factor in calculating the probability of diagnosing 

periodontal disease are as follows: 

 
Fig 1. Framework of Research 

Problem Analysis 

The problem raised is the application of an expert system to present the expertise of an expert to assist users in 

solving a problem. The public, especially active smokers often neglect public dental and oral health. The 

addiction to smoking cigarettes experienced by smokers is often the cause of severe dental and oral diseases, 

especially periodontal disease. 

 

Study of literature 

The literature study will be collected in the form of data related to periodontal disease. In addition, in this 

research, it is necessary to collect various references used for theoretical discussions, such as books or journals 

that discuss expert systems and the Certainty Factor method. 

 

Building Knowledge Base 

At this stage, the aim is to build a knowledge base. This stage is used to classify the data obtained so that the 

system design can later accommodate these data. 

 

Database Design 

This stage is used to classify the data obtained so that the system design can later accommodate these data. 

 

Applying Inference Techniques 

The process of tracing the diagnosis of periodontal disease in selected cigarette addicts by applying the Forward 

Chaining tracing technique so that later the classification of the identified periodontal disease can be known. 

 

Applying Certainty Factor Method Calculations 

Then apply the Certainty Factor method to identify periodontal disease, and the test results will be implemented 

into an Android-based application. In the process of testing the Certainty Factor calculation in the case in this 
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study to diagnose periodontal disease based on equations (1), (2), and (3) from the previous chapter. The steps 

taken are to prepare the periodontal disease classification data first, then the periodontal disease symptom data 

along with the trust value from the expert, then determine the identification of the periodontal disease 

classification based on the combination of the periodontal disease symptoms determined in this study with the 

determined periodontal disease classification results. For the calculation of the diagnosis, it is calculated by a 

combination process of multiplying the trust value of the expert with the trust value of the system user. and the 

results obtained later are to see which is the highest confidence value among all symptom calculations against 

disease classification, then that is the result of the diagnosis that was chosen to be the result of the final 

identification of system users to diagnose periodontal disease. 

 

Designing Interfaces 

Interface design is done to determine the needs and description of the android application. 

 

Implementing the System 

This system will be built based on Android and used to get the results from the application of the methods that 

have been carried out so that later users lwho lwill luse lthe system lcan lfind lout lthe lresults lof lthe ldiagnosis of 

periodontal disease in cigarette addicts based on the symptoms selected through the application interface and can 

be used as conclusions to identify the disease. Periodontitis in cigarette addicts. 

 

RESULT 

In lthe learly ldiagnosis lof lperiodontal ldisease lin lcigarette laddicts, ldata lon lsymptoms land ltypes lof ldisease 

are lneeded lbased lon lthe lsymptoms lselected lby lthe luser. Table 1 below shows the types of periodontal disease 

data used in this study.  

Table 1. Periodontal Disease Data 

No. Code Classification 

1. P01 Gingivitis 

2. P02 Periodontitis 

3. P03 Candidiasis 

4. P04 Periodontal Abscess 

5. P05 Periapical Abscess 

6. P06 Gingivostomatitis 

 

Then in Table 2 below, the symptomatic data used to diagnose periodontal disease in cigarette addicts: 

 

Table 2. Indications Data 

No. Code Indications CF Expert 

1. G01 Bad breath 0.7 

2. G02 Swollen gums 0.8 

3. G03 Gums bleed easily when teeth 0.8 

4. G04 Gums are blackish red 0.6 

5. G05 The gums are inflamed, and when touched 0.8 

6. G06 Missing gums 0.7 

7. G07 Gums look longer 0.7 

8. G08 The front teeth are starting to shift 0.6 

9. G09 An abscess on the gum begins to form 0.7 

10. G10 loose teeth 0.7 

11. G11 A poke is formed between the teeth and gums 0.5 

12. G12 White sores on the tongue, inner cheeks, palate, gums, and tonsils 0.6 

13. G13 Slight wound 0.5 

14. G14 eat or swallow 0.4 

15. G15 Bleeding when the wound is rubbed 0.4 

16. G16 Cracked lor langry lat lthe lcorner lof lthe lmouth 0.5 

17. G17 Pain in the mouth 0.7 

18. G18 Pus appears in the mouth 0.8 

19. G19 It hurts when you open your mouth 0.6 

20. G20 Swollen llymph lnodes lin lthe lneck 0.6 
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21. G21 Pain when chewing food 0.8 

22. G22 Feeling pain in the gums 0.7 

23. G23 The tip of the gum is eroding 0.7 

24. G24 Lips feel dry 0.5 

25. G25 Wide lopen lsores lin lthe lmouth 0.6 

26. G26 Red gums 0.7 

 

Then in Table 3 below, for the identification of symptom diagnoses with periodontal disease data: 

 

Table 3. Identification of Periodontal Disease 

Indication Code P01 P02 P03 P04 P05 P06 

lG01 × ×     

lG02 ×   ×   

lG03 ×      

lG04 ×      

lG05 × ×     

lG06  ×     

lG07  ×     

lG08  ×     

lG09  ×     

lG10  ×     

lG11  ×     

lG12   ×   × 

lG13   ×    

lG14   × × ×  

lG15   ×    

lG16   ×    

lG17    ×   

lG18    ×   

lG19     ×  

lG20     ×  

lG21     ×  

lG22     ×  

lG23      × 

lG24      × 

lG25      × 

lG26      × 

 

Based on the identification table in Table 3 previously, six rules were found, namely: 

Rule 1: 

IF   Bad breath 

AND   Swollen Gums 

AND   Gums bleed easily when brushing teeth 

AND   Gums are blackish red 

AND   The gums are inflamed and sensitive 

THEN  Gingivitis (P01) 

Rule 2: 

IF   Bad breath 

And   the gums are inflamed and sensitive 

AND   Gums lose 

AND   Gums look longer 

AND   The front teeth start to shift 

AND   An abscess on the gum begins to form 

AND   Loose teeth 
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AND   A poke is formed between the teeth and gums 

THEN  Periodontitis (P02) 

Rule 3: 

IF   White lsore lon ltongue…. 

AND   Slightly inflamed wound 

AND   Difficulty eating or swallowing 

AND   Bleeding when the wound is rubbed 

AND   Cracks or redness at the ends  

THEN  Candidiasis (P03) 

Rule 4: 

IF   Swollen gums 

AND   Difficulty eating or swallowing 

AND   Pain in the mouth 

AND   Pus appears in the mouth 

THEN  Periodontal Abscess (P04) 

Rule 5: 

IF   Swollen gums 

And   It hurts when you open your mouth 

AND   Swelling of the lymph nodes 

And  I feel pain when I chew food 

AND   Feels painful on the gums 

THEN  Periapical Abscess (P05) 

Rule 6: 

IF  White sore on tongue…. 

AND   the tip of the gum is eroding 

AND   Lips feel dry 

AND   Wide open sores on the mouth 

AND   Gums are red 

THEN  Gingivostomatitis (P06) 

 In the first-line testing, scenario trials were carried out to identify the disease from the symptoms of 

periodontal disease, as well as the scenario in Table 4 as follows: 

Table 4. Testing Scenarios with CFExpert 

No. Rule Indications CF Expert 

CF1 IF Bad breath 0.7 

CF2 AND Swollen gums 0.8 

CF3 AND Gums bleed easily when brushing teeth 0.8 

CF4 AND Gums are blackish red 0.6 

CF5 AND Gums are inflamed and sensitive to the touch 0.8 

 

Table 5. Value of Trust from Users 

Indications Code Value of CF Expert Value of CF User 

CF1 0.7 0.2 

CF2 0.8 0.4 

CF3 0.8 0.6 

CF4 0.6 0.8 

CF5 0.8 0.8 

Then calculate the Certainty Factor value between CF Expert and CF User. The calculation is as follows: 

CF1 = CF User * CF Expert 

 = 0.7 * 0.2 
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 = 0.14 

CF2 = CF User * CF Expert 

 = 0.8 * 0.4 

 = 0.48 

CF3 = CF User * CF Expert 

 = 0.8 * 0.6 

 = 0.48 

CF4 = CF User * CF Expert 

 = 0.6 * 0.8 

 = 0.48 

CF5 = CF User * CF Expert 

 = 0.8 * 0.8 

 = 0.64 

Next, look for the certainty value of the combination of the CF Expert confidence value and CF User. And 

here is the calculation of the combination obtained: 

CFcombine CF[H,E]1,2 = CF[H,E]1 + CF[H,E]2 * (1-CF[H,E]1) 

   = 0.14 + 0.48 * (1-0.14) 

   = 0.14 + 0.48 * 0.76 

   = 0.5048 old1 

CFcombine CF[H,]Gold,3 = CF[H,E]1 + CF[H,E]3 * (1-CF[H,E]1) 

   = 0.5048 + 0.48 * (1-0.5048) 

   = 0.5048 + 0.48 * 0.4952 

   = 0.7424 old2 

CFcombine CF[H,E]old2,4 = CF[H,E]old2 + CF[H,E]4 * (1-CF[H,E]1) 

   = 0.7424 + 0.48 * (1-0.7424) 

   = 0.7424 + 0.48 * 0.2576 

   = 0.8660 old3 

CFcombine CF[H,E]old3,5 = CF[H,E]1 + CF[H,E]2 * (1-CF[H,E]1) 

   = 0.8660 + 0.64 * (1-0.8660) 

   = 0.8660 + 0.64 * 0.134 

   = 0.95176 old4 

CFcombine CF[H,E]ol4,6 = CF[H,E]old3 + CF[H,E]5 * (1-CF[H,E]old3) 

    

CF[H,E]old6 * 100% = 0.95176 * 100% 

   = 95.176 %  

From lthe lresults lof lthe labove lcalculations, lit lcan lbe lseen lthat lthe llevel lof lconfidence lfrom lthe lresults 

lof the ldiagnosis lin lthe lcertainty lfactor ltest lscenario lis l95.176% 

 

CONCLUSION 

Based lon lthe ltest lresults lon lthe lapplication lof lCertainty lFactor lin lthe lprocess lof ldiagnosing lperiodontal 

disease lin lcigarette laddicts lin lthis lstudy, lit lis lknown lthat lthe lcalculation lof lCertainty lFactor lis lcapable lof 

producing lpredictions lof ldiagnostic lresults lby lthe llevel lof lconfidence lmade lby lthe luser lby ldisplaying lthe 

predictive lresults lof lthe ldiagnosis lof lperiodontal ldisease. lSo lthat lwith lthis lsystem, lit lcan lbe lused las lan 

auxiliary lfly lin ldiagnosing lperiodontal ldisease lin la lshort ltime land ldoes lnot ltake la llong ltime lto ldiagnose the 

symptoms lof lperiodontal ldisease lin lcigarette laddicts. 
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