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Abstract: Background: Arthritis is very common but is not well understood. 

Actually, “arthritis” is not a single disease; it is an informal way of referring to 

joint pain or joint disease. There are more than 100 different types of arthritis and 

related conditions. People of all ages, sexes and races can and do have arthritis, 

and it is the leading cause of disability in America. More than 50 million adults 

and 300,000 children have some type of arthritis. It is most common among women 

and occurs more frequently as people get older. Common arthritis joint symptoms 

include swelling, pain, stiffness and decreased range of motion. Symptoms may 

come and go. They can be mild, moderate or severe. They may stay about the same 

for years, but may progress or get worse over time. Severe arthritis can result in 

chronic pain, inability to do daily activities and make it difficult to walk or climb 

stairs. Arthritis can cause permanent joint changes. These changes may be visible, 

such as knobby finger joints, but often the damage can only be seen on X-ray. Some 

types of arthritis also affect the heart, eyes, lungs, kidneys and skin as well as the 

joints. Objectives: The main goal of this expert system is to get the appropriate 

diagnosis of disease and the correct treatment and give the appropriate method of 

treatment through several tips that concern the disease and how to treat it and we 

will see it through the application on the expert system. Methods: in this paper 

the design of the proposed Expert System which was produced to help  

Orthopedist in diagnosing Arthritis disease through its symptoms such as: pain on 

pressure in a joint , Inflammation indicated by joint swelling, Stiffness especially 

in the morning , Loss of flexibility of joint, Limited, joint movement, Deformity of 

the joints , Weight loss and fatigue , Non-specific fever and Crepitus. The proposed 

expert system presents an overview about Arthritis disease is given, the cause of 
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diseases is outlined and the treatment of disease whenever possible is given out. 

SL5 Object Expert System language was used for designing and implementing the 

proposed expert system. Results: The proposed Arthritis disease diagnosis expert 

system was evaluated by Orthopedics students and they were satisfied with its 

performance. Conclusions: The Proposed expert system is very useful for 

Orthopedist, patients with arthritis and newly graduated Orthopedics students. 

Keywords: Artificial Intelligence, Expert Systems, SL5  

 

1. INTRODUCTION 

Arthritis  is  a term  often  used to mean  any disorder  that affects joints.  

Symptoms  generally include joint  pain  and stiffness.  Other  symptoms  may  

include  redness,  warmth, swelling,  and  decreased  range  of motion  of the  

affected joints. In some types other organs are also affected. Onset can be gradual 

or sudden. 

 

Figure 1: The figure presents a one type from arthritis  ject, Arthritis, 

Orthopedist. 

There  are  over  100  types  of  arthritis.  The  most common forms are 

osteoarthritis (degenerative joint disease)   and   rheumatoid   arthritis.   

Osteoarthritis usually  occurs  with  age  and  affects  the  fingers, knees,    and   

hips.   Rheumatoid   arthritis   is    an autoimmune disorder that often affects the 

hands and feet. Other types include gout, lupus, fibromyalgia, and septic arthritis. 

They are all types of rheumatic disease. Treatment may include resting the joint 

and alternating between  applying ice and heat. Weight loss   and   exercise   may   

also   be   useful.   Pain medications   such   as  ibuprofen   and  paracetamol 

(acetaminophen)  may  be  used.  In  some  a  joint replacement maybe useful. 
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Diagnosis of arthritis is a very complex because it has  many  symptoms  

and  may  effect  on  human health.   So,   they   need   Orthopedist   with   wide 

experience of arthritis. 

For   all   the   aforementioned   reasons,   we   have developed this expert 

system to help Orthopedist in diagnosing  the  arthritis,  in  order  to  prescribe  the 

appropriate treatment. 

Expert System is a computer application of Artificial Intelligence (AI) [3-30] 

which contains a knowledge 

base and an inference engine the main components and details are 

represented in figure 2. 

 

Figure 2: The figure presents the Main Components of an Expert System 

The  proposed  Expert  System  for  Arthritis  Diagnosis  was implemented 

using, SL5 Object language [31] which stands for   Simpler  Level  5  Object.  It  

is  a   forward  chinning reasoning expert system that can make inferences about 

facts of the world using rules, objects and take appropriate actions as a result. The 

SL5 Object engine is implemented in Delphi Embarcadero RAD  Studio XE6.  SL5 

Object  executes  any Expert System looks like frames. It’s easy for the knowledge 

engineer to build the Expert System and for the end users when they use the 

system. 

2. MATERIALS AND METHODS 

The proposed expert system performs diagnosis for arthritis of all stages of 

the human life starting with simple symptoms by asking yes or no questions. The 

proposed expert system will ask the user to choose the correct answer in each screen. 

At  the  end  of the  dialogue  session,  the  proposed  expert system provides the 

diagnosis and recommendation  of the disease  to  the  user.  Figure  3  shows  a  

sample  dialogue between the expert system and the user. Figure 4 shows how the 

users get the diagnosis and recommendation. 
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Figure 3: The figure presents shows when the system asks the user 

 

Figure 4: The figure shows diagnosis and recommendation of the expert 

system 

3. LITERATURE REVIEW 

There are many expert systems that are found in the literature a few of them 

as follows: 

.     A   Proposed   Expert   System   for   Skin   Diseases Diagnosis   [63]  was   

developed  using   CLIPS(C Language  Integrated  Production  System)  to  help 

user diagnose the following skin diseases (Psoriasis, Eczema,  Ichthyosis,  Acne,  

Meningitis,  Measles, Scarlet Fever, Warts, Insect Bites and Stings). 

.     Lower  Back  Pain  Expert  System  Diagnosis  and Treatment [40] can 

be used to positively diagnose low back pain concentration. 

.     Expert  System  for  Problems  of Teeth  and  Gums [37] assist people 

with teeth and gums problems to diagnose     their     problems     and     receive     
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a recommendation for the treatment. This knowledge based  system  was  developed  

using  SL5  Object language. 

.     Ear Diseases Diagnosis Expert System Using SL5 Object  [31]  swiftly  

diagnoses  patient’s  condition and proposes a appropriate answer for the problem. 

.     A   Proposed   Expert   System   for   Foot   Diseases Diagnosis [59] 

diagnoses eighteen foot problems of all phases of the human life beginning with 

baby to the grownup by examining with yes/no questions. 

.     A   Knowledge   Based   System   for   Neck   Pain Diagnosis [45] can 

diagnose seven neck diseases of different  phases  of the  human  life  beginning  

by asking the user many questions according to their pain symptoms. 

.     An  expert  system  for  shoulder  problems  using CLIPS   [57]   can   

help   in   diagnosing   shoulder problems. 

.     Expert  system  urination  problems  diagnosis  [61] can   diagnose   some   

of  the   Urination   diseases (Pyelonephritis,  Kidney  Stone,  Bladder  infection, 

Prostatitis,     Urethritis,     Gonorrhea,     Interstitial 

cystitis,  Stress incontinence, Trauma in kidney or bladder). 

.     An Expert System for Genital Problems in Infants [51] diagnoses genital 

problems in infants which is one of the most common problems that need quick 

intervention in the newly born stage. 

.     An   expert   system   for   men   genital   problems diagnosis and treatment 

[44] to assist men diagnose their  genital problems and give them the suitable 

treatment.  Genital  problems  and  injuries  usually occur   through:  recreational   

activities   (such   as: Basketball, Football, Hooky, Biking), work-related tasks  

(such  as:  contact  to  irritating  chemicals), downhill  drop,  and  sexual  activities.  

SL5  Object expert  system  language was used to develop this expert system. 

.    An expert system for nausea and vomiting problems in infants and 

children[53] to aid users in getting the right diagnosis of problems of nausea and 

vomiting in  infants and  children  (Gastro-esophageal reflux, Gastroenteritis,      

Systemic      Infection,      Bowel obstruction, Tumors, A bleeding disease, tonsillitis, 

and  Hepatitis  pharynx).  Additionally,  this  expert system  offers  information  

about  the  disease  and how to deal with it. 

.     An expert system  for feeding problems in infants and children [35] to 

diagnose feeding problems in infants and children. 
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.     Detecting Health Problems Related to Addiction of Video Game Playing 

Using an Expert System [38] to assist users in getting the correct diagnosis of the 

health problem of video game addictions that range from (Musculoskeletal issues, 

Vision problems and Obesity). Furthermore, this expert system delivers 

information about the problem and tells us how we can solve it. 

.     An  Expert  System  for  Endocrine  Diagnosis  and treatments using 

JESS [65] was developed to help in diagnosing endocrine glands diseases. 

.     Expert   System   for   Hair   Loss   Diagnosis   and Treatment  [62] for 

diagnosing eleven diverse hair loss diseases of the human stages from childhood to 

adults by asking questions with a Yes or No answer. 

.     Male   Infertility  Expert   System   Diagnoses   and Treatment [42] for 

male infertility diagnosis which helps  men  to  explore  everything  related  to  the 

problems of infertility and infertility diseases such as:  Azoospermia,  O.T.A  

syndrome  which  mean oligo-terato-astheno spermia, Aspermia and Sexual 

transmitted disease. 

.     An expert system for diagnosing eye diseases using clips [33] provides 

the patient with background for suitable diagnosis of a few of the eye diseases. 
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