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Abstract: Medical Science has been taking continuous efforts in the research and spread of awareness on the        

covert stress building up in an individuals’ life. Due to an exhaustive routine, there is a tendency of the 

amplitude of this stress elevating thus causing disorders of many kinds. One of this being mood disorders, which 

goes undetected most of the time. An Expert System can help diagnose human Disruptive Mood Disorder 

(DMD), assist in tracing the individual’s mood and simultaneously throw light on changes in mood patterns. An 

Expert System with the expert knowledge base in its domain can give diagnosis of such mood disorders. It can 

also portray the role of a working memory and an inference engine to develop the rule logic with the former 

handling the users view and latter handling the methodology of producing the output to the user. At the same 

time the Expert System would also learn various mood patterns and improvise the rules based on user data. 
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Introduction 

 

Medical Science has been taking continuous efforts in the research and spread of awareness on the covert stress 

building up in an individuals’ life. Due to this many disorders may build up within the individual unconsciously, mood 

disorders being one of them. Major mood disorders have severe impact on any individual, which in turn has a domino 

effect on ones’ family, peers and subsequently the society at large.  

 

These disorders mostly exist unconsciously within the individual and therefore go undetected. In real practices, 

diagnosis of these disorders is limited by assessment methods by persons’ self-report to the clinician and judgments 

made by them. This could be a tedious task if personal visits to the expert (psychiatric/ psychologist) for recording of 

the change in mood patterns is not confirmed by the patient from time to time. The need for an expert to be available to 

the patient as per their convenience, to track the mood behaviour would decrease the rate at which the cases of mood 

disorders are coming into existence.   

 

An Expert System can help diagnose human Disruptive Mood Disorder (ESDMD), assist in tracing the individual’s 

mood and simultaneously throw light on changes in mood patterns. An Expert System with the expert knowledge base 

in its domain can give diagnosis of such mood disorders. It can also portray the role of a working memory and an 

inference engine to develop the rule logic with the former handling the users view and latter handling the methodology 

of producing the output to the user.  

 

Motivation 

 

The foremost role and deciding factor in making an expert system is played by the nature of incorporating the 

knowledge from the domain experts. [1] Mood related problems have become a global concern of human society dealt 

by the psychologists and the psychiatrics. Mood in comparison to emotion is more long term state but it does changes 

within hours or days. Due to frequent changes in the persons’ mood behavior and the complexity associated with it, 

assessing and analyzing by traditional methods is difficult and inconvenient and hence a challenge in mental health 

care. Psychological counseling can be inconsistent and unrealistic due to not taken frequent sittings. [5] 

 

Background on DSM V 

 

The new edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-5), used by clinicians and researchers 

at APA to diagnose and classify mental disorders, is the product of efforts by hundreds of international experts in all 

aspects of mental health. Their dedication and hard work have yielded an authoritative volume that defines and 

classifies mental disorders in order to improve diagnoses, treatment, and research. The criteria’ is concise and explicit, 
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intended to facilitate an objective assessment of symptom presentations in a variety of clinical settings—inpatient, 

outpatient, partial hospital, consultation liaison, clinical, private practice, and primary care. New features and 

enhancements make DSM V easier to use across all settings. The Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition, updated from the fourth edition [2], is the most comprehensive, current, and critical resource 

for clinical practice available to today's mental health clinicians and researchers of all orientations. The information 

contained in the manual is also valuable to other physicians and health professionals, including psychologists, 

counselors, nurses, occupational and rehabilitation therapists, as well as social workers and forensic and legal 

specialists. [25] This DSM V was released by APA in May 2013 and it gives additional information about the 

Disruptive Mood Disorders. 

 
Meaning of DMD 

 

Mood disorders are among the most common diagnoses in psychiatry. Mood is a persistent emotional state as 

differentiated from affect, which is the external display of feelings. Disruptiveness caused by Mood Disorders causes 

disability to the person as addressed by World Health Organization. It has estimated as many as 121 million adults 

being affected by such mood disorders. [19] There are three major categories of mood disorders according to the 

Diagnostic and Statistical Manual of Mental Disorders, 4th edition: unipolar mood disorders (major depressive disorder, 

dysthymic disorder), bipolar mood disorders (bipolar I disorder, bipolar II disorder, and cyclothymic disorder), and 

mood disorders having a known etiology (substance-induced mood disorder and mood disorder due to a general 

medical condition). [26] 

 

Scope 

 

Nowadays, web behavior plays a significant role in peoples’ life and mental health. It would be very fruitful if the 

detection of mood behavior is achieved over the web as many people may have access to the application thus 

synchronizing their personal work and aiding to inputs for their mental health. [8] It requires to carefully categorize the 

nature of people and gather the corresponding expert data which will help to formulate a pattern to recognize the 

variation in the mood analysis. ESDMD focuses on the diagnosis of the mood disorders within the defined standard of 

features provided for the patient detection of any variation of the mood disorder and allowing modification in rules.  

 

Literature Survey 

 

Following are the research papers and their outcomes which helped in the understanding of the system for the diagnosis 

of Mood Disorders: 

 

Ref 

No  

Research Paper/Author  Observation/Methodology  

[1]  Annaiahshetty, K.; Prasad, N., "Expert System for 

Multiple Domain Experts Knowledge Acquisition in 

Software Design and Development," Computer 

Modelling and Simulation (UKSim), 2013 UKSim 15th 

International Conference on , vol., no., pp.196,201, 10-

12 April2013  

Domain of the expertise knowledge required to build 

expert system.  

JESS java based tool to incorporate multiple expert 

domains in one software. 

[2] 

[9] 

[11] 

"Wearable Monitoring for Mood Recognition in Bipolar 

Disorder based on History-Dependent Long-Term Heart 

Rate Variability Analysis,“ 

"Wearable monitoring systems for psychological and 

physiological state assessment in a naturalistic 

environment”  

Advanced bio signal processing to recognize 4 mood 

states i.e. depression, mixed state, hypomania, mania  

Using heart rate variability(HRV) upto 18hrs and 

challenging due to movement artifact rejection, 

comfort and power consumption. 

Standard used was DSM IV criteria.  

[6]  Moore, P.J.; Little, M.A.; McSharry, P.E.; Geddes, J.R.; 

Goodwin, G.M., "Forecasting Depression in Bipolar 

Disorder," Biomedical Engineering, IEEE Transactions 

on , vol.59, no.10,pp.2801,2807,Oct.2012  

By use of Guassian process regression and the graph 

adapted to create sample points to analyze the mood 

diary of the patients. 

GPR is a training set versus time indices graph to 

find the variation in the disorder.  
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[7]  Masri, R.Y.; Jani, H.M., "Employing artificial 

intelligence techniques in Mental Health Diagnostic 

Expert System," Computer & Information Science 

(ICCIS), 2012 International Conference on , vol.1, no., 

pp.495,499, 12-14 June 2012  

Rule based reasoning for adaption in knowledge base 

creation of rules. 

Fuzzy certainty factor for the threshold in genetic 

algorithms approach and finding possible optimized 

solution. This is preferred approach than analysing 

separately.[12]  

[8] 

[22] 

[14] 

"Using decision tree to predict mental health status 

based on web behavior“ 

"Addressing Mental Health Epidemic Among University 

Students via Web-based, Self-Screening, and Referral 

System: A Preliminary Study"  

Web behaviour can help to analyse the mood related 

symptoms and help to create positive mood. 

Evaluation done based on the questionnaire and 

decision tree method used. No expert involved.  

 

 

Types of Mood Disorders 

 

S No Type of Disorder Symptoms Criteria 

a. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unipolar Disorder 

[20] 

 

i. Level 1 screening 

Dysthymic Disorder 

 

 

ii. Level 2 screening 

Major Depressive Disorder 

 

Mood: depressed mood most of 

the day, nearly every day 

Sleep: insomnia or 

hypersomnia 

Interest: marked decrease in 

interest and pleasure in most 

activities 

Guilt: feelings of worthlessness 

or inappropriate guilt 

Energy: fatigue or low energy 

nearly every day 

Concentration: decreased or 

increased indecisiveness 

Appetite: increased or 

decreased appetite or weight 

gain or loss 

Psychomotor: psychomotor 

agitation or retardation 

Suicidality: recurrent thoughts 

of death, suicidal ideation, 

suicidal plan, suicide attempt 

General criteria for a major depressive 

episode require five or more of the above 

symptoms to be present for at least 2 

weeks; one symptom must be depressed 

mood or loss of interest or pleasure. 

 

 

 

 

b. Bipolar Disorders 

 

i. Level 1 Bipolar II-

hypomania (a milder form 

of elevated mood than 

mania) 

 

 

ii. Level 2 Bipolar I- at least 

one episode of mania 

 

iii. Cyclothymic disorder is a 

recurrent, chronic, mild 

form of bipolar disorder in 

which mood typically 

oscillates between 

hypomania and dysthymia. 

 

 

 

Self-esteem: highly inflated, 

grandiosity 

Sleep: decreased need for 

sleep, rested after only a few 

hours 

Speech: pressured 

Thoughts: racing thoughts and 

flight of ideas 

Attention: easy distractibility 

Activity: increased goal-

directed activity 

Hedonism: high excess 

involvement in pleasurable 

activities (sex, spending, travel) 

 

General criteria for a manic episode 

require a clear period of persistently 

elevated, expansive, or irritable mood 

lasting 1 week or severe enough to 

require hospitalization. 

Three to four of the criteria are required 

during the elevated mood period.  
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S No Type of Disorder Symptoms Criteria 

c. Substance Abused 

 

Substance-induced mood 

disorder is diagnosed when 

medications, other 

psychoactive substances or 

phototherapy are proximate 

events and the likely cause 

of the mood disturbance. 

 

Intake of any substance which 

is not recommended by 

specialist. 

To ensure non recommended medicines 

are not taken by patient 

 

 

Proposed System 

 

The proposed system can be represented with the following block diagram:      

                                     

 
 

Fig: Proposed Model for ESDMD 

 

 

The various entities in ESDMD are:  

 

a. User Interface: This will ensure that the user is interacting with the system and the query is being input by the user.  

b. Domain Expert: This will allow the expertise knowledge to be incorporated in the system and the transfer of 

knowledge to the knowledge engineer.  

c. Working Memory: This will ensure that the user query is processed with the available diagnostics which will be 

displayed in the form of screenings done for the disorder type.  

d. Persistent Storage: This will have the available forms for the user who needs to go further in the screening. 

e. Inference Engine: This will contain the various paths and possibilities derived from genetic algorithm approach and 

arrive to result.  

f. Knowledge Engineer: This will ensure that the domain knowledge is mapped into knowledge base with the help of 

rule based reasoning as well as provide control structure to the inference engine.  

g. Knowledge Base: This contains the rules which are generated by the knowledge engineer.   
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Methodology 

 

Step 1: Users register and create account on the working memory which keeps storing the updated profiles of the users 

in persistent storage. At the same time domain experts also authenticate and transfer of expertise to the knowledge 

engineer.  

 

Step 2: Through the knowledge engineer, expertise data is put into the knowledge base with the help of Rule Based 

Reasoning. For example, to fill the expert data for the particular mood disorder Unipolar with the required symptoms, 

states and reasoning associated with them, the structure will look like following: 

 

                            
             Fig: Rule Based Knowledge Base 

 

The above rule will match the user with the corresponding disorder type depending on the level of screening chosen and 

the input data provided. 

 

Step 3: Knowledge engineer also provides with the control structure to the inference engine for the analysis of the 

screening, and the inference to be derived for the users. 

 

Step 4: Persistent Storage will be updated with user profile and the knowledge base will respond with the fuzzy petri 

nets approach to match the symptoms and be responsive to the working memory. Following shows an example of the 

“hit” matching with the user specified reasoning: 

 

 
    

Fig: Database Fuzzy Threshold for Persistant Storage 
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The threshold will be useful to measure the states of the symptoms to give better understanding of the reasons being 

matched with the expert data and user data. 

 

Step 5: Evaluation of the mood disorder type will be done with the help of genetic approach to account for the number 

of times the “hits” are obtained for the reasoning module. This will be initiated depending on the duration of the 

screening and the user profile being updated. For example, the mood status to be depressed for a particular event in time 

will not account for mood of the user as a whole but a standard deviation would help suggest the range and inference 

could then be derived. 

 

 
                                   

Fig: Genetic Approach for Evaluation 

            
Modules 

 

1. Interface design module: This module will support the creation of accounts to various users who will login into 

the system. They will include the patient and their family members along with the expert who are needed to lend 

help at the time of adversity. 

2. Data collection: In this phase the knowledge from the expert has been created to define the rules and subdividing 

the types of disorders into a decision tree. 

3. Data creation and Persistent Storage: This module will prepare the data into defining as per the required type of 

mood disorder and classifying the data as per the user login. 

4. Classification and Feature extraction: This module will keep track of the behavior patterns as per the daily records 

input by the user. It will synthesize the data which will be closest to the particular type of disorder. Along with 

this feedback of the mood behavior shown by the individual will be considered to match other requirements. 

5. Evaluation: This module will evaluate the user based on the graphs as the output patterns of mood behavior and 

highlight the percentage of closeness with respect to particular mood disorder  
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           Conclusion 

 

ESDMD is invariably going to provide solutions to problems which can be of massive use to the general public 

especially in the field of mental health medical science. In this report, the expert system model was designed to have a 

framework within which the possible features would be available. Firstly, a web portal design is adopted to keep the 
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accessibility to the user in a most convenient form which is internet. This would help the system to have modifications 

from the knowledge expert and at the same time, the user to be involved more frequently. Secondly, the mode of 

diagnosing such mental mood disorders lie in gathering inputs from the individual and taking feedback on a nominal 

basis to keep track of the person’s mental health. For this, a response field is planned to have a correlation between 

people having same symptoms to notice additional behavioral patterns. In situations where the system would reflect need 

of an arranging a specialist, an alarm feature would act at that time and the graphs of mood variations would help display 

the changing patterns of the same. Lastly, to make this expert system upgrade, the knowledge base from the expert needs 

to be updated at regular interval for which the facility is provided. The module to have this expert view and user view is 

designed along with the standard symptoms and diagnosis for each type of the DMD.   
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