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Abstract— Lower Back Pain (LBP) is one of the 
common problems encountered in medical 
applications. LBP can be caused by quite a few 
problems in any parts of the complicated, 
interrelated set of connections of  the spinal 
muscles, nerves, bones, discs or tendons in the 
lumbar spine. Classical sources of  LBP take 
account of: the bulky nerve roots in the low back 
that go to the legs may be aggravated, the smaller 
nerves that supply the low back may be 
aggravated, the great paired lower back muscles 
can be stressed, the bones, ligaments or joints 
can be dented, and an intervertebral disc may be 
deteriorated. 
This paper proposes an expert system that can be 
used to successfully diagnose low back pain 
intensity. The suggested systems were found to 
be advantageous approach in addition to existing 
unbiased ones. So far as the authors are aware, 
this is the first attempt of using  an expert system 
in achieving very good performance in a real 
world application. In light of some of the 
limitations of this study, we also identify and 
discuss several areas that need continued 
investigation. SL5 Object language was used  
designing the proposed expert system. 
 

Keywords— Artificial Intelligence, Expert 
Systems, SL5 Object, Lower Back Pain  

I. INTRODUCTION  

Low back pain is a general anarchy concerning the 
muscles, nerves, and bones of the back [9]. Ache can 
vary from a tedious steady ache to a unexpected 
pointed sentiment[9].  Low back pain can be classified 
by the extent of pain (pain lasting less than 6 weeks), 
sub-chronic (6 to 12 weeks), or chronic (more than 12 
weeks)[10].  The condition can be further classified by 
the fundamental cause as either perfunctory, non- 
perfunctory, or called ache[11]. The symptoms of low 
back pain typically get better within a small number of 
weeks from the time they begin, with 41-90% of people 
absolutely better by six weeks[12]. 

In most episodes of low back pain, a precise 
fundamental cause is not acknowledged or even 
looked for, with the pain thought to be due to 
perfunctory problems such as muscle or joint sprain 
[13][9] . If the pain does not depart with conventional 
treatment or if it is coincide with red flags such as 

unjustified weight loss, fever, or considerable problems 
with reaction or movement, additional testing can be 
required to look for  severe fundamental problem[11]. 
In the majority of cases, imaging tools such as X-ray 
computed tomography are not practical and hold their 
own risks [14][15]. Even though, the use of imaging in 
low back pain has gowned[16]. Various low back pain 
is caused by wronged intervertebral discs, and the 
direct leg lift up test is helpful to recognize this cause 
[11]. People with constant pain, the pain dispensation 
system may fail, causing large amounts of pain in reply 
to non-serious actions [17]. For all the above 
mentioned reasons, we have developed this expert 
system to assist Physician in diagnosing lower back 
pain in order to recommend the appropriate treatment. 

Expert Systems: An Expert System is a computer 
application of Artificial Intelligence (AI) [2, 4, 6]; which 
contains a user interface, explanation subsystem, a 
knowledge base and an inference engine[3]; the main 
component of an expert system is clearly shown in 
figure 1. 

 

 
Fig. 1: Main Components of an Expert System. 

 

The propped Expert System for Lower Back Pain 
Diagnosis was implemented using SL5 Object 
language which stands for Simpler Level 5 Object[7]. It 
is a forward chaining expert system that can make 
inferences  about  facts  of  the  world  using  rules, 
objects  and  take  appropriate  actions  as  a result. 
The SL5 Object language is implemented in Delphi 
Embarcadero RAD Studio XE6[8]. SL5 Object 
language is easy for the knowledge engineer to  build 
the Expert System and for the end users when they 
use the system. 

mailto:abunaser@alazhar.edu.ps


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 4, April - 2016 

www.jmess.org 
JMESSP13420097 442 

II.  LITERATURE REVIEW 

There are many  Expert System that were designed 
to diagnose diseases[20-27]. But there is no special 
system for diagnosis of the Lower Back Pain available. 
Although it's linked to several human diseases such 
as: Diabetes, Skin, bacterial, Ear, Eye, Mouth 
Problems, Neck problems [1,20-30]. Talayeh 
developed an expert system for diabetes diagnosis[5]. 
MYCIN is a famous expert system for diagnosing 
bacterial infections[6]. Some of these Expert Systems 
are specialized in one specific disease and other in a 
few  diseases. However, the current proposed expert 
system is specialized in the diagnosis of Lower Back 
Pain. 

III. MATERIALS AND METHODS 

The proposed expert system perform diagnosis for 
the Lower Back Pain of all stages of the life of human 
starting with newly born to the elderly by asking 
questions that requires yes or no answers. The 
proposed expert system will ask the user to choose the 
correct answer in each frame. At the end of the 
diagnosis session, the proposed expert system 
provides diagnosis of the problem and 
recommendation of the Pain to the users. Figure 2 
shows an example of yes/no question and Figure 3 
shows how the expert system displays diagnosis of the 
problem and recommendation. 

 
Fig2: Shows when the system asks users. 

 

 
Fig3: Shows when the system provides diagnosis and 

recommendation 
 

IV. KNOWLEDGE REPRESENTATION 

The main sources of the knowledge for this expert 
system are Physician and specializes websites for 
Lower Back Pain. The captured knowledge have been 
converted into SL5 Object Knowledge base syntax 
(Facts, Rules and Object). Currently the expertsystem 
has 10rules which cover Lower Back Pain. 

The core cause of the lower back pain may be a 
problem with the back itself or by a problem in a 
different part of the body. In numerous cases, 
physician may not discover a cause for the ache. 
When a cause is recognized, general explanations 
take account of[18,19]: 

 Pressure or damage concerning the back 
muscles, as well as back wrench or twist; constant 
excess of back muscles attributed to obesity; and 
temporary excess of back muscles attributed to any 
unusual pressure, such as carrying heavy things  or 
pregnancy. 

 Illness or damage connecting the back bones, 
together with fracture from an adversity or in 
consequence of the bone-thinning disease 
osteoporosis. 

 Disintegrative arthritis, a wear and tear track 
that can be connected to age, injury and genetic 
predilection. 

 Illness or damage related to the spinal nerves, 
in addition to  nerve injury attributable to a protruding 
disk (a fibrous pillow among vertebrae) or spinal 
stenosis (a reduction of the spinal tube). 

 

Fig4: Shows some of the diseases of lower back pain 

 

 Kidney stones or a kidney infectivity 
(pyelonephritis). 

 Inflammatory arthritis, as well as ankylosing  
spondylitis and associated conditions. 

 A spinal tumor or a cancer that has stretch to 
the spine from somewhere else in the body. 

 Infection, which can be in the disk space, bone 
(osteomyelitis), stomach, pelvis or blood stream. 
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V. SYMPTOMS OF LOWER BACK PAIN 

Signs and symptoms of back pain may 
comprise[18,19]: 

 Muscle pain 

 Shooting or stabbing pain 

 Pain that spread out down your leg 

 Restricted flexibility or range of movement of 
the back 

 

VI. RISK FACTORS OF LOWER BACK PAIN 

Anybody can get back pain, even kids and youth. 
Researchers did not prove what contributes to back 
pain yet. Nonetheless, these factors may put you at 
superior risk of emergent back pain[18,19]: 

 Age. Back pain is more widespread as you get 
older, starting approximately at age 31 or more. 

 Lack of exercise. Weak, unused muscles in 
your back might lead to back pain. 

 Excess weight. Lifting too much weight puts 
extra pressure on your back. 

 Diseases. Several types of arthritis and cancer 
may donate to back pain. 

 Improper lifting. Using your back as a 
substitute of your legs may guide to back pain. 

 Psychological conditions. People prone to 
sadness and worry seem to have a bigger risk of back 
pain. 

 Smoking. This may keep your body from 
sending enough food to the disks in your back. 

 

VII. SYSTEM EVALUATION 

A preliminary evaluation was carried out to test the 
Lower back pain expert system.  A group of students in 
Medicine College voluntarily accepted to participate in 
testing the expert system. They were satisfied with the 
performance of the proposed Expert System and they 
were comfortable using the system. 

VIII. CONCLUSION 

In this paper, a proposed expert system was 
presented for adding Physicians in diagnosing patients 
with possible Lower Back Pain. Physicians and Lower 
Back Pain patients can get the diagnosis faster and 
more accurate than the traditional diagnosis done by 
physicians. This expert system does not require 
rigorous training to be used; it has a straightforward 
and user friendly interface. It was developed using SL5 
Object expert system language. The results of the 
preliminary testing of the expert system was promising. 

 

IX. FUTURE WORK  

This expert system is considered to be a base of 
future ones; more Lower Back Pain are planned to be 
added to the expert system and to make it more 
accessible to users from anywhere at any time. 

X. EXPERT SYSTEM SOURCE CODE: 

! Lower Back Pain Expert System 
! Written By Rami AlDahdooh 

! 
ATTRIBUTE One Did your pain begin after a fall or 
injury or when you lifted an object COMPOUND 
Yes, No 
ATTRIBUTE Two Do you have numbness or pain 
extending down your leg COMPOUND Yes, No 
ATTRIBUTE Three Are you over 60 years of age or 
do you have arthritis and are you having severe pain 
COMPOUND  Yes, No 
ATTRIBUTE Five Do you have pain that comes and 
goes that may have started in your teen years 
COMPOUND   Yes, No 
ATTRIBUTE Four Do you have pain when twisting 
bending or even sitting COMPOUND  Yes, No 
ATTRIBUTE Six Do you have a fever COMPOUND 
Yes, No 
ATTRIBUTE Seven Do you have blood in your urine 
and one sided back pain along with burning during 
urination COMPOUND  Yes, No 
ATTRIBUTE Eight Is your back stiff and sore in the 
morning and are other joints stiff sore swollen or red 
COMPOUND  Yes, No 
ATTRIBUTE Nine Are you pregnant COMPOUND 
Yes, No 
ATTRIBUTE Ten Is the pain centered in the lower 
spine and do you have pain down your leg 
COMPOUND Yes, No 
 
ATTRIBUTE start SIMPLE 
 
INSTANCE the domain ISA domain 
   WITH start := TRUE 
 
INSTANCE the application ISA application 
 WITH title display := introduction 
 WITH conclusion display :=Conc 
 WITH numeric precision := 8 
 WITH simple query text := " 
* of  *" 
WITH numeric query text := "What is the value of : 
* of  *" 
WITH string query text := "What is(are): 
* of  *" 
WITH time query text := "What is(are): 
*of  *" 
WITH interval query text := "What is(are): 
*of  *" 
WITH compound query text := " 
  *? of   *" 
WITH multicompound query text := "What is(are): 
 * of  *" 
 
INSTANCE introduction ISA display 
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  WITH wait := TRUE 
  WITH delay changes := FALSE 
  WITH items [1 ] := textbox 1 
 
INSTANCE textbox 1 ISA textbox 
  WITH location := 10,10,800,350 
  WITH pen color := 0,0,0 
  WITH fill color := 100,200,100 
  WITH justify IS left 
  WITH font := "Arial" 
  WITH font style IS bold 
  WITH font size := 14 
  WITH text :="   Lower Back Pain Expert System 
Diagnosis &  Treatment 
 
         Written By Rami AlDahdooh 
 
This Expert system is written using Simpler Level 5 
Object (SL5 Object) that  
uses some of the System classes, Instances, Rules, 
etc. 
 
This Expert System diagnoses Lower Back Pain 
through a dialogue between the  
Expert System and the End User.   
 
The Conclusion of the finding is displayed and a 
recommendation is given for the End User  
As a diagnoses of the diseases." 
 
INSTANCE Conc ISA display 
  WITH wait := TRUE 
  WITH delay changes := FALSE 
  WITH items [1] := title textbox 
  WITH items [2 ] := diagnosis textbox 
  WITH items [3 ] := recommend textbox 
INSTANCE title textbox ISA textbox 
  WITH location := 20,10,800,70 
  WITH pen color := 0,0,0 
  WITH fill color := 200,200,100 
  WITH justify IS center 
  WITH font := "Arial" 
  WITH font style IS bold 
  WITH font size := 14 
  WITH text := " Lower Back Pain Expert System 
Diagnosis & Treatment" 
 
INSTANCE diagnosis textbox ISA textbox 
  WITH location := 20,110,800,130 
  WITH pen color := 0,0,0 
  WITH fill color := 170,170,170 
  WITH justify IS left 
  WITH font := "Arial" 
  WITH font size := 12 
  WITH text :="  " 
 
INSTANCE recommend textbox ISA textbox 
  WITH location := 20,280,800,130 
  WITH pen color := 0,0,0 
  WITH fill color := 170,170,170 
  WITH justify IS left 
  WITH font := "Arial" 

  WITH font size := 12 
  WITH text := " " 
 
RULE R0 
IF start 
THEN  ASK One Did your pain begin after a fall or 
injury or when you lifted an object 
 
RULE R1 
IF One Did your pain begin after a fall or injury or 
when you lifted an object IS Yes 
THEN  ASK Two Do you have numbness or pain 
extending down your leg 
ELSE ASK Five Do you have pain that comes and 
goes that may have started in your teen years 
 
RULE R2 
IF Two Do you have numbness or pain extending 
down your leg IS No 
THEN ASK Three Are you over 60 years of age or do 
you have arthritis and are you having severe pain 
ELSE 
text OF diagnosis textbox := " You may have a 
HERNIATED DISK."  
AND  text OF recommend textbox := " See your 
doctor. Get plenty of rest and use an anti-
inflammatory medicine to relieve pain. If your pain is 
severe,  
if you have lost feeling or movement, or if you have 
lost control of your bladder or bowels, see your doctor 
or go to the emergency room right away. "  
 
RULE R3 
IF Three Are you over 60 years of age or do you have 
arthritis and are you having severe pain IS No 
THEN ASK Four Do you have pain when twisting 
bending or even sitting 
ELSE text OF diagnosis textbox := " You may have a 
FRACTURED SPINE."  
AND  text OF recommend textbox := " EMERGENCY 
Call an ambulance right away.  
Do not try to drive to the emergency room, and try to 
move as little as possible. "  
 
RULE R4 
IF Four Do you have pain when twisting bending or 
even sitting IS No 
THEN ASK Five Do you have pain that comes and 
goes that may have started in your teen years 
ELSE text OF diagnosis textbox := " Your pain may be 
from MUSCLE SPASM, a PULLED MUSCLE or a 
HERNIATED DISK."  
AND  text OF recommend textbox := " Apply heat, use 
an anti-inflammatory medicine and get rest.  
If you don't get better or if your symptoms get worse, 
see your doctor."  
 
RULE R5 
IF Five Do you have pain that comes and goes that 
may have started in your teen years IS No 
THEN ASK Six Do you have a fever 
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ELSE text OF diagnosis textbox := " You may have 
SPONDYLOLISTHESIS, when one vertebra in the 
spine slips over another,  or SPONDYLOSIS, a type 
of arthritis."  
AND  text OF recommend textbox := " See your 
doctor. Use anti inflammatory medicines to relieve 
pain."  
 
RULE R6 
IF Six Do you have a fever IS Yes 
THEN  ASK Seven Do you have blood in your urine 
and one sided back pain along with burning during 
urination 
ELSE ASK Eight Is your back stiff and sore in the 
morning and are other joints stiff sore swollen or red 
 
RULE R7 
IF Seven Do you have blood in your urine and one 
sided back pain along with burning during urination IS 
No 
THEN text OF diagnosis textbox := " You may have a 
viral illness such as the FLU."  
AND  text OF recommend textbox := " Use analgesics 
such as acetaminophen to reduce fever and use over-
the-counter cold medicines to treat other symptoms.  
See your doctor if your symptoms don't improve or if 
they get worse."  
ELSE text OF diagnosis textbox := " You may have a 
kidney infection such as PYELONEPHRITIS. You may 
also have KIDNEY STONES,  
which can start a kidney infection and may cause 
pain, blood and painful urination without a fever."  
AND  text OF recommend textbox := " URGENT See 
your doctor right away."  
 
RULE R8 
IF Eight Is your back stiff and sore in the morning and 
are other joints stiff sore swollen or red IS No 
THEN ASK Nine Are you pregnant 
ELSE text OF diagnosis textbox := " You may have 
ANKYLOSING SPONDYLITIS, a form of arthritis that 
affects the spine.  
Other forms of ARTHRITIS can also cause back pain."  
AND  text OF recommend textbox := " Use an anti-
inflammatory medicine and apply heat to the affected 
area. If you do not improve, or if your pain is severe or 
gets worse, see your doctor."  
 
RULE R9 
IF Nine Are you pregnant IS No 
THEN ASK Ten Is the pain centered in the lower 
spine and do you have pain down your leg 
ELSE text OF diagnosis textbox := " PREGNANCY 
causes stretching of the ligaments  
around the uterus and pressure on the lower back."  
AND  text OF recommend textbox := " Apply mild heat 
to the back only.  
See your doctor if the pain continues or if fever or 
bleeding accompanies the pain."  
 
RULE R10 

IF Ten Is the pain centered in the lower spine and do 
you have pain down your leg IS No 
THEN text OF diagnosis textbox := " ------ "  
AND  text OF recommend textbox := " For more 
information, please talk to your doctor.  
If you think the problem is serious, call your doctor 
right away." 
ELSE text OF diagnosis textbox := " You may have a 
HERNIATED DISK or SPINAL STENOSIS."  
AND  text OF recommend textbox := " See your 
doctor. Get plenty of rest and use an anti-
inflammatory medicine to relieve pain.  If your pain is 
severe, if you have lost feeling or movement, or if you 
have lost control of your bladder or bowels,  see your 
doctor or go to the emergency room right away."  
 
END 

 
References  

[1] Abu Naser S. 2008. A Proposed Expert System 
for Skin Diseases Diagnosis, Journal of Applied 
Sciences Research, 4(12): 1682-1693. 

[2] Durkin, J., 1993. Expert system: Catalog of 
applications: Intelligent Computer Systems, Inc., 
Akron, OH. First Edition. ISBN 0-12-670553-7. 

[3] Durkin, J., 1994. Expert Systems: Design and 
Development, ISBN 0-02-330970-9, Prentice Hall, 
Englewood Cliffs, N.J. 

[4] Giarratano, J. and G. Riley, 2004. Expert 
Systems: Principles and Programming, Fourth 
Edition. Boston, MA, Thomson/PWS Publishing 
Company. ISBN: 0534937446. 

[5] Talayeh Tabibi. 2012. An Expert System for 
Diabetes Diagnosis, American Academic & 
Scholarly Research Journal. 

[6] Russell, S. and P. Norvig, 2002. Artificial 
Intelligence: A Modern Approach, Prentice Hall, 
Englewood Cliffs, NJ, Second Edition. ISBN 0-13-
103805-2. 

[7] Abu Naser S. SL5 Object: the Simpler Level 5 
Object Expert System Language, International 
Journal of Soft Computing, Mathematics and 
Control (IJSCMC), 2015, 4(4) ,25-37. 

[8] Embarcadero Technologies, Inc. 2014, Users 
Manual, Version 20.0.15596.9843.  

[9] "Low Back Pain Fact Sheet". National Institute of 
Neurological Disorders and Stroke. November 3, 
2015. Retrieved 5 March2016. 

[10] Koes, BW; van Tulder, M; Lin, CW; Macedo, LG; 
McAuley, J; Maher, C (December 2010). "An 
updated overview of clinical guidelines for the 
management of non-specific low back pain in 
primary care.". European Spine Journal 19 (12): 
2075–94.doi:10.1007/s00586-010-1502-
y. PMID 20602122.  

[11] Manusov EG (September 2012). "Evaluation and 
diagnosis of low back pain". Prim. Care 39 (3): 
471–
9. doi:10.1016/j.pop.2012.06.003. PMID 2295855
6. 

[12] Menezes Costa Lda, C; Maher, CG; Hancock, MJ; 
McAuley, JH; Herbert, RD; Costa, LO (7 August 

http://www.ninds.nih.gov/disorders/backpain/detail_backpain.htm
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1007%2Fs00586-010-1502-y
https://dx.doi.org/10.1007%2Fs00586-010-1502-y
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/20602122
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.pop.2012.06.003
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/22958556
https://www.ncbi.nlm.nih.gov/pubmed/22958556


Journal of Multidisciplinary Engineering Science Studies (JMESS) 

ISSN: 2458-925X 

Vol. 2 Issue 4, April - 2016 

www.jmess.org 
JMESSP13420097 446 

2012). "The prognosis of acute and persistent 
low-back pain: a meta-analysis.". CMAJ : 
Canadian Medical Association journal = journal de 
l'Associationmedicalecanadienne 184 (11): E613–
24. doi:10.1503/cmaj.111271. PMC: 3414626. PM
ID 22586331. 

[13]  Casazza, BA (15 February 2012). "Diagnosis and 
treatment of acute low back pain". American 
family physician85 (4): 343–50. PMID 22335313. 

[14]  "Use of imaging studies for low back pain: 
percentage of members with a primary diagnosis 
of low back pain who did not have an imaging 
study (plain x-ray, MRI, CT scan) within 28 days 
of the diagnosis". Agency for Healthcare 
Research and Quality. 2013. Retrieved11 
June 2013. 

[15] Chou, R; Fu, R; Carrino, JA; Deyo, RA (7 
February 2009). "Imaging strategies for low-back 
pain: systematic review and meta-
analysis.". Lancet 373 (9662): 463–
72. doi:10.1016/S0140-6736(09)60172-
0. PMID 19200918. 

[16] Deyo, RA; Mirza, SK; Turner, JA; Martin, BI 
(2009). "Overtreating Chronic Back Pain: Time to 
Back Off?". Journal of the American Board of 
Family Medicine : JABFM 22 (1): 62–
8. doi:10.3122/jabfm.2009.01.080102. PMC: 2729
142. PMID 19124635. 

[17]  Salzberg L (September 2012). "The physiology of 
low back pain". Prim. Care 39 (3): 487–
98. doi:10.1016/j.pop.2012.06.014.PMID 2295855
8. 

[18] Mayo Clinic,  http://www.mayoclinic.org/, date 
visited 25-3-2016 

[19] Family Doctor,  
http://familydoctor.org/familydoctor/en/health-
tools/search-by-symptom/, date visited 25-3-2016 

[20] Abu-Naser S., El-Hissi H, Abu-Rass M, El-
Khozondar N, An expert system for endocrine 
diagnosis and treatments using JESS, Journal of 
Artificial Intelligence, 2010; 3(4), 239-251,. 

[21] Abu Naser S., Al-Dahdooh R., Mushtaha A., El-
Naffar M., Knowledge Management in ESMDA: 
Expert System for Medical Diagnostic Assistance, 
AIML Journal, 2010. 

[22] Abu Naser S., and  Ola A. Z. A.,. An expert 
system for diagnosing eye diseases using Clips. 
Journal of Theoretical and Applied Information 
Technology, 2008;4 (10). 

[23] Abu Naser S., Baraka M. and Baraka A. A 
Proposed Expert System For Guiding Freshman 
Students In Selecting A Major In Al-Azhar 
University, Gaza, Journal of Theoretical and 
Applied Information Technology. 2008;4(9). 

[24]  Abu Naser S., Kashkash K, Fayyad M. 
Developing an Expert System for Plant Disease 
Diagnosis, Journal of Theoretical and Applied 
Information Technology. 2008; 1(2). 

[25] Abu Naser S., Alhabbash M., Male Infertility 
Expert system Diagnoses and Treatment, 
American Journal of Innovative Research and 
Applied Sciences. 2016; 2(4). 

[26] Abu Naser S., Mahdi, A., A proposed Expert 
System for Foot Diseases Diagnosis, American 
Journal of Innovative Research and Applied 
Sciences. 2016; 2(4). 

[27] Abu Naser S.,  and ALmursheidi  S.  A Knowledge 
Based System for Neck Pain Diagnosis, World 
Wide Journal of Multidisciplinary Research and 
Development(WWJMRD). 2016; 2(4):12-18.  
http://wwjmrd.com/vol%202/issue%204/pdf/13.2.p
df 

[28] Abu Naser S.,  and Hamed M.An Expert System 
for Mouth Problems in Infants and Children, 
JMESS. 2016; 2(4). 

[29] Abu Naser S. and Al-Nakha M. A Ruled Based 
System for Ear Problem Diagnosis and 
Treatment. World Wide Journal of Multidisciplinary 
Research and Development(WWJMRD). 2016; 
2(4). 

[30] Abu Naser S. and Abu Hasanein H. Ear Diseases 
Diagnosis Expert System Using SL5 Object. 
World Wide Journal of Multidisciplinary Research 
and Development(WWJMRD). 2016; 2(4). 

 

 

https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1503%2Fcmaj.111271
https://en.wikipedia.org/wiki/PubMed_Central
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/22586331
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/22335313
http://www.qualitymeasures.ahrq.gov/content.aspx?id=38884
http://www.qualitymeasures.ahrq.gov/content.aspx?id=38884
http://www.qualitymeasures.ahrq.gov/content.aspx?id=38884
http://www.qualitymeasures.ahrq.gov/content.aspx?id=38884
http://www.qualitymeasures.ahrq.gov/content.aspx?id=38884
https://en.wikipedia.org/wiki/Agency_for_Healthcare_Research_and_Quality
https://en.wikipedia.org/wiki/Agency_for_Healthcare_Research_and_Quality
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2FS0140-6736%2809%2960172-0
https://dx.doi.org/10.1016%2FS0140-6736%2809%2960172-0
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/19200918
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.3122%2Fjabfm.2009.01.080102
https://en.wikipedia.org/wiki/PubMed_Central
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/19124635
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.pop.2012.06.014
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/22958558
https://www.ncbi.nlm.nih.gov/pubmed/22958558
http://www.mayoclinic.org/
http://familydoctor.org/familydoctor/en/health-tools/search-by-symptom/
http://familydoctor.org/familydoctor/en/health-tools/search-by-symptom/
http://docsdrive.com/pdfs/ansinet/jai/2010/239-251.pdf
http://docsdrive.com/pdfs/ansinet/jai/2010/239-251.pdf
https://www.researchgate.net/profile/Raed_Aldahdooh/publication/256090216_Knowledge_Management_in_ESMDA_Expert_System_for_Medical_Diagnostic_Assistance/links/00463521af72b0e035000000.pdf
https://www.researchgate.net/profile/Raed_Aldahdooh/publication/256090216_Knowledge_Management_in_ESMDA_Expert_System_for_Medical_Diagnostic_Assistance/links/00463521af72b0e035000000.pdf
http://wwjmrd.com/vol%202/issue%204/pdf/13.2.pdf
http://wwjmrd.com/vol%202/issue%204/pdf/13.2.pdf

