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 Every human being faces various episodes of events that can cause changes 

in mental health conditions, including this coronavirus pandemic disease. The 
ups and downs of the psychological turmoil dynamics resulted, and also 

traumatic feelings can occur continuously or for a certain period. It can cause 
an adverse response for those who experience it and even cause anxiety or 

mental disorders. The implementation of restrictions on community activities 

during these pandemic circumstances makes people who want to check their 
mental health condition difficult to meet the experts or professionals such as 

psychologists. Therefore, the application that can detect these anxiety 
disorders as early as possible to minimize unwanted effects was developed. 

In the making of the application, an expert system is used to determine the 

results of the diagnosis. The expert system requires knowledge that is 
produced from experts, especially in the psychology field. The data that has 

been obtained will be processed and then yield the results determined from 
the classification of anxiety types using several methods in Artificial 

Intelligence. Several tests were carried out 50 times using Certainty Factor 

methods to obtain an accuracy rate of 96%. It has similar accuracy compared 
to the Naïve Bayes method. This application called Mental Health Helper has 

a validity and reliability test to prove that this application is valid and reliable. 
It has better performance than previous researches, which still only has two 

classes of diseases. 
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1. INTRODUCTION  

The coronavirus pandemic disease happening all over the world has changed everything. It does affect 

not only the financial condition but also the mental health condition of people [1]. Covid-19 has disrupted 

physical health as well as people’s emotional equilibrium. This disease has already created, tense mental health 

system and led to the cause of disability worldwide. The impact on young to adult people has been particularly 

devastating, such as depression, symptoms of anxiety, and suicidal ideation [2]. The implementation of 

restrictions on community activities during these pandemic circumstances makes people who want to check 

their mental health condition difficult to meet the experts or professionals such as psychologists [3]. This 

growing issue of the Covid impact forced us to think of more creative approaches to overcome up any 

limitation’s challenge.  
Technology becomes another factor that contributes to mental health. An example is social media, where 

we can find various kinds of things, both positive and negative. Social media displays a lot of knowledge, 

insight, and even people’s lives. The difference in lifestyles can affect mindsets and psychological conditions 

where there is a mindset to create expectations to have what other people have, such as lifestyles, possessions, 

and others [4]. 

The world has been changing so fast. Meanwhile, mental health conditions should be taken as a serious 

issue. One of the psychological symptoms felt by the community is Anxiety Disorder. Changes in mental health 
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conditions can be influenced by internal and external factors. Gradually, a lot of people are aware of the 

importance of mental health and are no longer afraid to speak up for what they feel. Anxiety disorder is a 

mental health disorder that causes the victims to have excessive anxiety followed by fear and worry about 

something that will affect their daily activities. It can suddenly attack people under certain circumstances [5]. 

This research has been conducted to diagnose anxiety disorders earlier by using a mobile application with an 
expert system and artificial intelligence inside. The expert system requires knowledge that comes from experts 

in the psychology field. The data that has been obtained will be processed and will yield the results in the form 

of classification of anxiety types using the Certainty Factor method and Naïve Bayes algorithm. The system 

will give some suggestions on what people need to do, such as individual exercises or therapies for an early 

remedy before meeting the therapist should the condition does not come better.  

The solution to the fundamental problems previously discussed is answered by building a mobile 

application to diagnose anxiety disorders using Artificial Intelligence through the Certainty Factor method and 

Naïve Bayes algorithm based on the symptoms. This research is only limited to the analysis of the mental 

health condition in the scope of anxiety comorbid disorders type. The purpose of this research is to build a 

system that can be accessed by users to have diagnosed as early as possible in terms of anxiety disorders and 

then to give some suggestions for individual exercise or therapy. If the condition does not get better, then the 
experts are going to wait to meet this patient. The expert system that has been developed achieves an accuracy 

percentage of 96%, whereas the application accuracy is 100% for the validity and reliability test. 

 

2. METHOD  

Expert system in artificial intelligence is very popular in helping expertise when diagnosing or giving 

decision support system in many fields. It is not to replace human expertise but to support and empower their 

work [6]. Some other researches that use expert systems were Hand, Mouth, and Foot Disease detection through 

a smartphone using the C4.5 method [7]. This disease can also be detected using image processing and the 

Certainty Factor method [8] and Naïve Bayes [9] for better accuracy. Because of those good preliminary 

researches, the Mental Health Helper application was developed using those methods for a better result in 

accuracy and performance. The previous researches only detected two types of diseases using the same 

methods, while this research can result in 4 types of diagnosis with more symptoms analysis. 
 

2.1. Anxiety Disorder 

Anxiety is known from psychological literature as a psychological condition with the main characteristics 

of which are phobias, tension, fear, and bad thoughts. Early detection of anxiety from physiological signals 

means a lot in the health care system for a better life not only for the sufferer but also for people around. 

Anxiety has negative valence so that it keeps individuals staying on negative thoughts and emotions [10]. 

Anxiety disorders include disorders that share excessive fear and anxiety, as well as related behavioral 

disorders. Fear is an emotional response to a real or perceived threat, whereas anxiety is an expectation of a 

future threat. These two situations overlap but are also different. Many anxiety disorders develop during 

childhood, and this covid-19 pandemic era makes it worse. If it is untreated, it tends to continue. Table 1 shows 

types of mental disorders with comorbid anxiety disorders that will be diagnosed [4]. 
 

Table 1. Type of Anxiety Disorder 

Code of Disorder Name of Disorder 

GG1 Social Phobia Disorder (GFS) 

GG2 Generalized Anxiety Disorder (GAM) 

GG3 Panic Disorder (GP) 

GG4 Obsessive-Compulsive Disorder (GOK) 

 

Social phobia disorder can be described in one or more social situations, for example, having a 

conversation, meeting unfamiliar people, being observed (e.g., eating or drinking), and performing in front of 

others. The individual fears that he or she will be negatively evaluated. The generalized disorder is an excessive 

worry and anxiety (apprehensive expectation) occurring more days (at least six months) about a number of 

events or activities. Panic disorder is a sudden spike of intense fear or intense discomfort that reaches a peak 

within minutes. About four physical and cognitive symptoms occur. Obsessions are thoughts that repeat 
themselves over and over, and compulsions are usually performed in response to an obsession. 

 

2.2. Expert System 

One part of artificial intelligence is an expert system, which is a system that incorporates human 

knowledge or an expert [11]. The aim is to imitate the way an expert makes decisions [12]. An expert is 
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someone who has the ability in a particular field who can solve a problem in this study, like a psychologist. 

Problem-solving carried out with the help of expert systems can be used by the realm of knowledge in certain 

fields [13]. Expert system technology can include certain languages, programs, and hardware selected for 

internal additions in the development and manufacture of expert systems [14]. 

 

2.3. Certainty Factor 

Certainty theory is a framework for measuring and representing the level of confidence, whether it is true 

or false, in a knowledge-based system. Certainty theory rests on the Certainty Factor (CF). CF (Certainty 

Factor) is a method that states a measure of certainty against facts or rules to show the expert's belief in the 

problems experienced [15], in other words representing the value of trust in facts or hypotheses based on 

evidence [16]. Certainty factor introduces the concept of belief and uncertainty, the formula is [17]: 

 𝐶𝐹 [𝑃, 𝐸]  =  𝑀𝐵 [𝑃, 𝐸] –  𝑀𝐷 [𝑃, 𝐸] (1) 

Where CF is the Certainty Factor, P is Probability, E is Evidence (Fact), MD is the Measure of Disbelief, and 

MB is Measure of Belief. The single premise rule is 

 𝐶𝐹[𝐻, 𝐸] =  𝐶𝐹[𝐻] ∗ 𝐶𝐹[𝐸] (2) 

CF[H, E] = The certainty factor in the H hypothesis that is influenced by the fact E. Which are CF[H] is a 

measure of user confidence and CF[E] is the measure of expert confidence. Similar conclusion is 

 𝐶𝐹 𝑐𝑜𝑚𝑏𝑖𝑛𝑒 (𝐶𝐹1. 𝐶𝐹2)  =  𝐶𝐹1 +  𝐶𝐹2 ∗ (1 − 𝐶𝐹1) (3) 

 

2.4. Naïve Bayes 

Naive Bayes is an application of Bayes' theorem in classification using probability and statistics proposed 

by Thomas Bayes. In Naive Bayes, each attribute used is considered independent or unrelated to other attributes 
[18]. If there are two separate events in Bayes' theorem (e.g., A and B), this can be represented by the equation 

 𝑃(𝐴|𝐵) =
𝑃(𝐵|𝐴) × 𝑃(𝐴)

𝑃(𝐵)
 (4) 

Where A is the data hypothesis is a specific class, B is data with unknown class, P(A|B) is the probability of 

hypothesis A based on condition B (posterior probability), P(B|A) is the Probability of B based on condition 

on hypothesis A, P(A) is a probability of hypothesis A (prior probabilities), and P(B) is a probability of B. 

The elaboration of the Bayes theorem formula in (4) by using the multiplication rule will lead to more 

and more results with increasingly complex characteristics. Therefore, this is where the very high independence 

(naive) assumption is used that each clue is independent of the other. With these assumptions, it can be 

formulated as 

 𝑃(𝐶|𝐹)  =  𝑃(𝑓1|𝐶). 𝑃(𝑓2|𝐶). 𝑃(𝑓3|𝐶) …  𝑃(𝑓𝑛|𝐶). 𝑃(𝐶)  (5) 

The equation (5) is a model of Naïve Bayes that will be used for the classification process. The number 
of symptoms is equal to the sum of all symptom combinations multiplied by the number of categories available. 

Naïve Bayes Classifier assumes that the presence or absence of a feature in a class is not related to the presence 

or absence of other features in the same class. 𝑃(𝐶|𝐹) means the probability of Class based on Feature—the 

features which are used defined by 𝑓1, 𝑓2, till 𝑓𝑛. 

 

3. RESULTS AND DISCUSSION  

3.1. System Overview 

In Fig. 1, when the user finishes the testing process, the system will start to carry out the calculation 

process using the Certainty Factor and Naïve Bayes method, then a diagnosis will appear in the form of an 

anxiety disorder. The system will start to calculate the CF of each answer as many as the existing questions 
and then will provide output in the form of CF values and diagnoses [19]. 

The user carries out the testing process, namely answering questions with six different answer options, 

and each symptom has its own weight. The next step is to calculate the CF value of the single premise using 

formula (2) and calculate the combined CF value using formula (3). The maximum value of the four diagnoses 

is the final result [20]. 
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Fig. 1. System Overview 

 

3.2. Knowledge Base 

This research focuses on four comorbid anxiety disorders, namely Social Phobia Disorder (GFS), 

Generalized Anxiety Disorder (GAM), Panic Disorder (GP), and Obsessive-Compulsive Disorder (GOK), and 

uses 38 types of symptoms. The knowledge base of anxiety disorder symptoms in this research is shown in 

Table 2, and there are 38 types of symptoms in it. Anxiety symptoms are coded G followed by the symptom. 

These symptoms are obtained from the expert who mentioned in acknowledge. 
 

3.3. Steps of Certainty Factor Method 

The 38 symptoms are then grouped according to 4 types of anxiety disorders. Each symptom has a weight 

that contains an expert value depending on how influential the symptoms are for each category of disorder. 

The weight of symptoms can be seen in Table 3. 

The application of the Certainty Factor method to the system is based on the weight selected by the user 

[21]. In the application, the six answer options will be selected by the user during testing. Each answer choice 

contains a certain weight value for the certainty factor calculation process. The weight value of 1.0 is the 

highest and 0 the lowest. The more choices of answers with high weights, the higher the percentage of 

confidence values obtained [22]. The user's answer to the question about the symptoms experienced is one of 

the points that is included in the calculation process [13], and a decision is made regarding the assessment of 
the user's anxiety disorder condition [12]. The answers and their weighted values are shown in Table 4 and 

Table 5. 

Based on the answer choices that have been entered by the user when doing the test, the data will be 

calculated using the CF value or Certainty Factor. The formula is listed in equations (2) and (3). The calculation 

process will be carried out as many as the number of anxiety disorders. According to this research, there are 

four disorders. Therefore, the system calculates the four disturbances, and then each result will be compared. 

The expert value data and user input values will be calculated using the CF or Certainty Factor values 

with the formulas listed in equations (2) and (3), respectively. So that the following results are obtained, social 

Phobia Disorder is 14.436%, Generalized Anxiety Disorder is 39.568%, Panic Disorder is 80.24%, Obsessive-

Compulsive Disorder is 62.727%. From the four calculation results before, the percentage value obtained from 

the lowest is Social Phobia Disorder (14.435%), followed by Generalized Anxiety Disorder (39.568%), then 

in the second place is Obsessive-Compulsive Disorder (62.727%), and the highest is Panic Disorder with a 
percentage of 80.24%. Thus, it can be concluded that the diagnosed anxiety disorder is Panic Disorder. 
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Table 2. Symptoms of Anxiety 

Code Symptoms of Anxiety 

G1 Excessive anxiety and worry 

G2 Unusual heartbeat/heart pounding 

G3 Excessive sweating 

G4 Body parts are shaking 

G5 Difficulty concentrating 

G6 Feeling worried and can’t think clearly 

G7 Avoidance of social situations 

G8 Fear or anxiety when meeting new or unknown people 

G9 The anxiety of being observed or judged by others 

G10 Fear or anxiety in crowded situations or public spaces 

G11 Exposure to the triggers causes muscles to feel tense or stiff or achy 

G12 Exposure to the triggers causes frequent headaches or migraines 

G13 Exposure to the triggers causes a panic attack 

G14 Exposure to the triggers causes intense anxiety 

G15 Dizzy 

G16 Unable to breathe normally or breathless 

G17 Always fell restless and thought unrealistically 

G18 Uncontrollable worries 

G19 
Experiencing three or more of the following: Impatience Easily Fatigue, Difficult to 

concentrate, Irritability, Muscle Tension 

G20 Easily shocked  

G21 Stomach disturbances (e.g., constipation, nausea, abdominal pain) 

G22 At least having experienced previous symptoms for the last six months 

G23 Unlimited worry to specific objects 

G24 It happens almost every day 

G25 Inhabits most social functions (occupation, education, socialization) 

G26 Unexpected recurring panic attacks 

G27 At least feeling worried continuously around one month  

G28 Panic feelings appear even though the triggering object doesn’t harm 

G29 Feeling the sensation of having a heart disease 

G30 
Experiencing at least four of the following symptoms: abdominal pain, chest pain, chills, 

dizziness, hot flushes, nausea, breathless, heart beating fast, sweating, and shaking 

G31 
Experiencing at least one of the following symptoms: depersonalization, fear of losing 

control, fear of going crazy, and fear of death 

G32 Obsessions, recurring and persistent thoughts, impulses, or urges cause anxiety 

G33 
Compulsions, repetitive physical and mental behaviors, and actions that the person did to 

relieve tension 

G34 
Obsessive thoughts, fear of getting dirty or getting sick, for example, avoiding shaking 

hands with other people or touching objects that touch many people 

G35 Obsessive mind, yearning for everything to be organized 

G36 Compulsive thoughts, washing hands many times until blisters 

G37 Compulsive thoughts, putting things in the same direction 

G38 Compulsive thoughts, repeatedly checking what has been done 

 

3.4. Steps of Naïve Bayes Method 

Calculation of the number of per-disorder data and their probabilities are shown [23]. The dataset used 

from the expert (psychologist) has 45 data with details and probability values, as shown in Table 6. Calculation 

of the amount of data per symptom and its probability is referred to [23] because there are zero probability 

values. Hence, we do Laplace correction and multiply all symptom probabilities thereafter based on case 

examples. 

Multiplication of the symptom probability by the disorder probability is shown in Table 7 and Table 8. 

Based on the example in Table 7 and Table 8, it can be seen that the largest value of the multiplication result 

was obtained by GFS. Then, the example of case 1 tends to Social Phobia Disorder. The Naïve Bayes model 

has efficiency in estimating a wide range of probability density functions [24]. 
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Table 3. Weight of Symptom 

Code GFS GAM GP GOK 

G1 0.9 0.9 0.7 1 

G2 0.8 0.9 0.9  

G3 0.8 0.6 0.9  

G4 0.9 0.9 0.9  

G5 0.7 0.8   

G6 0.9    

G7 1    

G8 0.9    

G9 1    

G10 1 0.6 0.7  

G11 0.9 0.7   

G12 0.7    

G13 0.8    

G14 0.9    

G15  0.6 0.6  

G16  0.7 0.8  

G17  1   

G18  1   

G19  0.9   

G20  0.7   

G21  0.6 0.8  

G22  1   

G23  1   

G24     

G25   0.9  

G26   1  

G27   0.9  

G28   0.9  

G29   0.8  

G30   0.9  

G31   0.9  

G32    1 

G33    1 

G34    0.9 

G35    0.8 

G36    0.8 

G37    0.8 

G38    1 

 

Table 4. Weight of Answer 

Answer Weight 

Very often 1.0 

Often enough 0.8 

Often 0.6 

Rarely 0.4 

Doubt  0.2 

Never 0 

 

3.5. Application Design 

In developing this application, it needs a smartphone with Android 11 operating system with minimum 

RAM 4 GB, computer with minimum RAM 8 GB which are Android Studio 4.2.1 installed, Android Software 

Development Kit (SDK), Java Development Kit (JDK), Figma for User Interface design, Google Colab for 

engine reference, Firebase. Fig. 2 shows the mobile application screenshots. The main menu page consists of 
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4 menus, namely the test menu, history, information, and recommendations. The figure is the description of 

the four menus. The test menu is a page to diagnose anxiety disorders with an expert system. The history menu 

contains the history of previous tests. The information menu contains brief information about anxiety disorders. 

The recommendation menu contains recommendations for handling anxiety disorders 

 
Table 5. Weight of User’s Answer 

Symptom 

Code 

User 

Value 

Symptom 

Code 

User 

Value 

Symptom 

Code 

User 

Value 

Symptom 

Code 

User 

Value 

G1 1 G11 0.2 G21 0.4 G31 1 

G2 0.4 G12 0 G22 0.6 G32 1 

G3 0.4 G13 0 G23 0.4 G33 1 

G4 0.4 G14 0 G24 0 G34 1 

G5 0.4 G15 0 G25 1 G35 1 

G6 0.4 G16 0.4 G26 1 G36 1 

G7 0.4 G17 0.4 G27 1 G37 1 

G8 0.2 G18 0.4 G28 0.4 G38 1 

G9 0.2 G19 0.4 G29 1   

G10 0.2 G20 0.2 G30 1   

 

Table 6. Disorder Probability 

Disorder Code Data Total Probability 

P(GAM) 6 0.133333 

P(GFS) 28 0.622222 

P(GOK) 4 0.088889 

P(GP) 7 0.155556 

 

Table 7. Result of Symptom Probability Multiplication 

Calculation 
P(ai|Gi) 

P(ai|GAM) P(ai|GFS) P(ai|GOK) P(ai|GP) 
3.22188E-40 1.78648E-37 1.52099E-48 1.09345E-44 

 

Table 8. Multiplication Result of Symptom Probability and Disorder Probability 

Calculation 

Result 

P(ai|GAM)xP(GAM) P(ai|GFS)xP(GFS) P(ai|GOK)xP(GOK) P(ai|GP)xP(GP) 

4.29584E-41 1.11159E-37 1.35199E-49 1.70092E-45 

 

 
Fig. 2. Mobile application screenshots 
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3.6. Testing Result 

This test is carried out by comparing the results obtained from the system with expert results. In the testing 

process, the dataset will be divided into 2, namely training and testing data. Fig. 3 is the accuracy for each data 

partition test. 

 

 
Fig. 3. Testing Accuracy of Data Partition 

 

Based on Fig. 3, it can be seen that the data partition test with a ratio of 50:50 got an accuracy of 93%, 

60:40 got an accuracy of 95%, and 70:30, 80:20, and 90:10 got an accuracy value of 100%. Because the test 

has good results, it is concluded that the dataset can be used for expert systems. In testing the accuracy of the 

system, scenario tests were carried out by comparing the results obtained from the system and expert 

conclusions [25]. From this process, it can be seen how accurate the system is. The results of the system test 

for 50 data are shown in Table 9. The CF value in the second column is the Certainty Factor value or the final 

result of the system test. 

Based on Table 9, from the 50 data tested, it is known that 48 data showed the same results as the results 

of expert diagnoses with appropriate information. To calculate the accuracy of all data, the formula is used, 
namely the number of correct values divided by the number of test data multiplied by 100%. Here is the formula 

for calculating the accuracy value. Thus, the percentage of system accuracy is 96%. 

48

50
𝑥 100% = 96% 

The use of the Naïve Bayes method on the expert system has an average accuracy of 96% (Table 10). It 

has similar accuracy to the Certainty Factor method, so both of these methods are very good to use in the expert 

system as early diagnose of anxiety disorder. The expert system processes and analyzes medical information 

to identify groups of patients very well [26]. 

 

3.7. Validity and Reliability Testing 

The technique that can be used to determine validity is the product-moment correlation technique by 

Pearson with the following equation [27][28]: 

 𝑟𝑐𝑜𝑢𝑛𝑡 =  
𝑁Σ𝐴𝐵 − Σ𝐴Σ𝐵

√Σ𝐴2(Σ𝐴)2𝑁Σ𝐵2(Σ𝐵)2 
 (6) 

Where 𝑟𝑐𝑜𝑢𝑛𝑡 is correlation coefficient, N is the Number of Respondents, A is the Item score per respondent, 

and B is the total score per respondent. 

If the value of R_count > R_table, then the question can be said to be valid. On the other hand, if R_count 

< R_table, the question is invalid. From the 50 respondents in Table 11, we can conclude the survey to the user 

of this application is valid. 

Reliability testing aims to determine whether the application testing can be justified. This test is done by 

calculating the alpha coefficient or Cronbach's Alpha for each question. The test aims to determine whether 

the test results will be consistent if done repeatedly. This test was chosen because it is common and only needs 
one test. The equation used is [29]: 

 𝑟11 = [
𝑘

𝑘 − 1
] [1 −

Σσ2𝑏

σ2𝑡
] (7) 

Where 𝑟11 is Alpha reliability coefficient, k is the Number of questions, Σσ2𝑏 is the Number of item variance, 

and σ2𝑡 is total variances. 

93%
95%

100% 100% 100%

50:50 60:40 70:30 80:20 90:10
A

cc
u

ra
cy

Data Partition (Train:Test)
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Table 9. Accuracy Testing of Certainty Factor Method 

No CF Value System Results Expert Results Match 

1 89.92% Social Phobia Disorder  Social Phobia Disorder  Yes 

2 76% Social Phobia Disorder  Social Phobia Disorder  Yes 

3 90.80% Social Phobia Disorder  Social Phobia Disorder  Yes 

4 89.92% Social Phobia Disorder  Social Phobia Disorder  Yes 

5 89.92% Social Phobia Disorder  Social Phobia Disorder  Yes 

6 87.68% Social Phobia Disorder  Social Phobia Disorder  Yes 

7 98% Social Phobia Disorder  Social Phobia Disorder  Yes 

8 76.08% Social Phobia Disorder  Social Phobia Disorder  Yes 

9 98% Social Phobia Disorder  Social Phobia Disorder  Yes 

10 97% Social Phobia Disorder  Social Phobia Disorder  Yes 

11 62.88% Social Phobia Disorder  Social Phobia Disorder  Yes 

12 89.92% Social Phobia Disorder  Social Phobia Disorder  Yes 

13 90.80% Social Phobia Disorder  Social Phobia Disorder  Yes 

14 96% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

15 70.56% Social Phobia Disorder  Social Phobia Disorder  Yes  

16 84% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes  

17 100% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes  

18 96% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

19 76% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

20 100% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes  

21 96% Generalized Anxiety Disorder  Generalized Anxiety Disorder  No 

22 96% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

23 64% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

24 84% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

25 74.40% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

26 98% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes  

27 84% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes 

28 96% Generalized Anxiety Disorder  Generalized Anxiety Disorder  Yes  

29 53.22% Generalized Anxiety Disorder  Generalized Anxiety Disorder  No 

30 99% Panic Disorder Panic Disorder Yes  

31 99% Panic Disorder Panic Disorder Yes  

32 85.44% Panic Disorder Panic Disorder Yes  

33 70.56% Panic Disorder Panic Disorder Yes  

34 92.16% Panic Disorder Panic Disorder Yes  

35 97.20% Panic Disorder Panic Disorder Yes  

36 92.16% Panic Disorder Panic Disorder Yes  

37 89.92% Panic Disorder Panic Disorder Yes 

38 97.20% Panic Disorder Panic Disorder Yes  

39 81.60% Panic Disorder Panic Disorder Yes 

40 99% Panic Disorder Panic Disorder Yes 

41 77% Panic Disorder Panic Disorder Yes 

42 97% Panic Disorder Panic Disorder Yes 

43 100% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

44 100% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

45 96% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

46 92.80% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

47 100% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

48 100% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

49 92.80% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

50 100% Obsessive-Compulsive Disorder  Obsessive-Compulsive Disorder  Yes 

 

Table 10. Accuracy Testing of Naïve Bayes Method 

Disorders Match Mismatch Percentage 

GAM 6 1 86% 

GFS 32 0 100% 

GOK 5 0 100% 

GP 8 1 89% 
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Table 11. Validity Test Result 

Question Number R_count R_table Status 

1 0.690 0.268 Valid 

2 0.710 0.268 Valid 

3 0.673 0.268 Valid 

4 0.754 0.268 Valid 

5 0.805 0.268 Valid 

6 0.830 0.268 Valid 

7 0.700 0.268 Valid 

8 0.567 0.268 Valid 

9 0.761 0.268 Valid 

10 0.467 0.268 Valid 

 

R11 value will be compared to R_table value such as validity testing. If the value of r11 > R_table, then 

the questionnaire will be considered reliable. Meanwhile, if the value of r11 < R_table, the questionnaire is 

considered unreliable [30]. Table 12 shows the results of reliability testing. From the 50 respondents in Table 

12 and based on the calculation result, r11 > R_table, then we can conclude the survey to the user of this 

application is reliable. 

Table 12. Reliability Test Result 

Number of Each Variance Number of Total Variances r11 R_table Conclusion 

4.690426275 22.77009085 0.882232589 0.268 Reliable 

 

4. CONCLUSION  

This research used four types of mental disorders with anxiety disorders comorbid. There are Social 

Phobia Disorder, Generalized Anxiety Disorder, Panic Disorder, and Obsessive-Compulsive Disorder. These 

disorders have many symptoms grouped based on the effect on each anxiety disorder. After analyzing and 

testing this expert system, we concluded that the application could display the results of the diagnosis of anxiety 

disorders based on the answers selected by the user during the testing process using the Certainty Factor and 
Naïve Bayes method. They have an accuracy rate of 96%. The success of the system in diagnosing is very 

dependent on the knowledge base that is built with the expertise. Mismatch in diagnosing the disease is 

reasonable if the weights of each symptom are inappropriate given by expertise. This application has validity 

and reliability test, and they prove this application are valid and reliable. For further study, the system can be 

developed smarter and more intelligent by self-generate the weight of each symptom. The system can adapt to 

new input from the users and generate the weight corresponding to the input pattern.     
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