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Introduction: Humankind is passing through a period of significant 
instability and a worldwide health catastrophe that has never been seen 
before. COVID-19 spread over the world at an unprecedented rate. In this 
context, we undertook a rapid research project in the Sultanate of Oman. We 
developed ecovid19 application, an ontology-based clinical decision support 
system (CDSS) with teleconference capability for easy, fast diagnosis and 
treatment for primary health centers/Satellite Clinics of the Royal Oman 
Police (ROP) of Sultanate of Oman. 

Material and Methods: The domain knowledge and clinical guidelines are 
represented using ontology. Ontology is one of the most powerful methods 
for formally encoding medical knowledge. The primary data was from the 
ROP hospital's medical team, while the secondary data came from articles 
published in reputable journals. The application includes a COVID-19 
Symptom checker for the public users with a text interface and an AI-based 
voice interface and is available in English and Arabic. Based on the given 
information, the symptom checker provides recommendations to the user. 
The suspected cases will be directed to the nearby clinic if the risk of 
infection is high. Based on the patient's current medical condition in the 
clinic, the CDSS will make suitable suggestions to triage staff, doctors, 
radiologists, and lab technicians on procedures and medicines. We used 
Teachable Machine to create a TensorFlow model for the analysis of X-rays. 
Our CDSS also has a WebRTC (Web Real-Time Communication system) 
based teleconferencing option for communicating with expert clinicians if 
the patient develops difficulties or if expert opinion is requested. 

Results: The ROP hospital's specialized doctors tested our CDSS, and the 
user interfaces were changed based on their suggestions and 
recommendations. The team put numerous types of test cases to assess the 
clinical efficacy. Precision, sensitivity (recall), specificity, and accuracy were 
adequate in predicting the various categories of patient instances. 

Conclusion: The proposed CDSS has the potential to significantly improve 
the quality of care provided to Oman's citizens. It can also be tailored to fit 
other terrifying pandemics. 
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INTRODUCTION 

COVID-19 proliferated at an incredible rate over the 
globe. According to the World Health Organization 

(WHO) report, which is updated on Oct 4, 2021, the 
number of confirmed cases globally is 23,46,09,003, 
and 47,97,368 deaths have occurred [1]. Toward the 
pandemic's start, individuals were locked down in 
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houses and were in anxiety, stress, and depression. 
The main concern was whether they are infected with 
this novel virus or the current symptoms of COVID-
19. Also, because of the fear of community spread, 
people could not travel to hospitals to seek the 
necessary support. Due to the coronavirus, countries 
issued lockdown and travel bans [2-5] to prevent the 
spread.  

In the Sultanate of Oman, 303,769 infected cases are 
reported as of Oct 4, 2021, and 4096 deaths occurred 
[6].  In Oman, ROP was at the forefront in controlling 
the pandemic. ROP operates several primary health 
centers/satellite clinics in Oman, especially in 
interior places. In the medical centers orderly, nurses, 
and other support staff were not up to date with 
medical modalities to diagnose such pandemics. Also, 
there is not enough infrastructure in these centers 
compared to higher centers to diagnose coronavirus 
diseases. As the movement is restricted, it was 
difficult for the suspected coronavirus people to 
approach the referral hospitals in cities. In this 
situation, to make fast, easy diagnosis and treatment 
at primary health centers/ Satellite Clinics of Royal 
Oman Police, we developed an ontology-based 
clinical decision support system (CDSS) with the 
adoption of a teleconference facility. Medical 
practitioners at primary health centers/Satellite 
Clinics of Royal Oman Police will manage the patients 
as per the recommendations of the proposed 
intelligent CDSS with expert support through the 
teleconferencing system integrated with the CDSS. 
Thus, the travel of such patients can be avoided 
entirely, which will prevent the chances of 
community spread in any such pandemic. The system 
will also provide the risk assessment of affected 
patients with other complications such as diabetics, 
cardiovascular, etc. 

The proposed CDSS includes a module that allows a 
patient (who has COVID-19 symptoms/ suspicion 
about the disease) to enter primary data such as body 
temperature, breathing difficulty, dry cough, details 
about any contact with infected people, travel history, 
etc. from their home itself. The proposed CDSS will 
also consider and evaluate the medical record and 
other medical issues/ complications of the suspected 
patient. Based on this data, the proposed system will 
provide suitable recommendations to the patient. For 
example, if the symptoms/condition do not match 
COVID-19, the system will advise symptomatic 
treatment. But, if it reaches the disease guidelines, the 
patient will be directed by the system to go to the 
primary health center/ Satellite Clinics.  

The triage staff at the primary health center/ Satellite 
Clinics will check the data entered by the patient. In 
addition, the team will also check the vital signs and 
conduct swab tests, blood tests, x-ray, etc.  
Accordingly, symptomatic treatment will be given to 
the patient and will be sent home. Once the test 

results are available, it is input to the proposed 
system. So, if the symptoms of coronavirus are 
confirmed in a patient, the CDSS will provide the 
necessary recommendations/ suggestions/ 
medications based on the patient's current medical 
condition.  

In parallel, the system will monitor the condition of 
the in-patients based on the input (body temperature 
or other complications). The system will observe any 
changes in body temperature and will suggest 
suitable antibiotics, and provide alerts to the staff at 
the primary health center/Satellite Clinics. Further 
guidance and follow-up can be provided by the 
teleconferencing integrated with the system. 
Teleconferencing/videoconferencing facility with 
expert doctors will be utilized here, in case of any 
complications developed by the patient and if the 
specialist opinion is required. Via teleconferencing, 
the master specialists from the reference emergency 
clinics in Oman or any planet region can look at the 
patients and recommend further tests/meds. As 
proposed by the expert specialists, such cases will be 
alluded to the reference clinics in the capital. These 
systems are like supportive systems but don't replace 
human knowledge. 

In the proposed research, we will use Ontology to 
represent the domain knowledge and the clinical 
guidelines [7]. Ontology is a conventional 
representation of domain knowledge. It includes 
concepts (related to medical knowledge), attributes, 
and semantic relationships between these concepts. 
Ontology is among the powerful tools to encode 
medical knowledge formally [7]. Adopting ontology 
in healthcare has facilitated domain experts and non-
experts to perform knowledge representation tasks 
with great ease and without requiring any computer 
programming knowledge. Ontologies help to address 
the standard medical terms, allowing efficient 
knowledge sharing and reuse and supporting 
automatic reasoning.  

The medical domain has several CDSS to assist health 
practitioners in diagnosing various diseases. But the 
proposed CDSS is different as we incorporate the 
guidelines of other diseases integrated with 
teleconferencing facility. As it is a centralized system, 
so the guidelines/protocols can be updated at any 
time, which will be relevant in the case of a new virus-
like COVID-19, where the clinical research is ongoing. 

In recent years, there has been an emphasis on the 
medical care area towards the reception of choice 
emotionally supportive networks in any event for 
routine clinical practices. Clinical decision support 
systems (CDSS) represent knowledge about the 
application domain and include some reasoning 
techniques to derive new information from the 
current information. The knowledge employed by a 
CDSS lies in a knowledge base.   
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The study described in [8] proposed the development 
of IDDAP, an ontology-based CDSS for diagnosing 
infectious diseases and for the prescription of 
antibiotics. Existing ontologies in a similar domain 
were used to construct the ontology for IDDAP. The 
patient will input his/her current medical conditions 
such as body temperature, infection sites, symptoms, 
etc., to the system. Based on the input data, the 
system will identify the type of disease and search the 
knowledge base to find suitable antibiotics therapy. 
Here, the suggestions are provided that are adaptive 
to the patient's case by considering several factors 
such as the current medical condition of the patient, 
other complications, drug-drug interactions, etc. 
Later, the patient can approach the doctors for 
further diagnosis.  

Diabetes Mellitus Treatment Ontology (DMTO) was 
proposed in [9]. It was implemented using Protégé 
5.0 using Web Ontology Language (OWL) 2 and 
Semantic Web Rule Language (SWRL). DMTO 
includes the standard concepts of diabetes domain, 
the treatment plans in the context of type 2 diabetes, 
and rules based on the guidelines of diabetes 
treatment. The proposed ontology can be 
implemented in distributed CDDS systems as a 
knowledge base.   

In [10], an ontology-based system was developed to 
identify the risks during surgery and in perioperative 
situations. OntoRiDe, an ontology-based risk 
detector, was used to identify the risks based on Risk 
Identification Ontology (RIO). The module receives 
the existing risk situation as input, processes the 
ontology rules, and determines the input as a risk or 
non-risk situation. The module was tested to predict 
the risks related to cochlear implantation, and 
around 20 risks were identified successfully, and 
appropriate alerts were provided to clinical 
practitioners. 

A telemedicine framework in the domain of oncology 
using case-based reasoning (CBR) is proposed in 
[11]. In this framework, medical reasons using 
conventional methods are also integrated.  The 
details about the patient, diseases, and the 
corresponding treatments were modeled using 
ontological concepts. This data and the medical rules 
were reasoned using the reasoning tool, and the 
inferences are stored in the knowledge base. Later, 
appropriate tools are used to retrieve similar cases 
from the knowledge base. The process of CBR starts 
with diagnosing the current case with past cases 
stored in the knowledge base using an algorithm. 
From the set of possible treatments recommended by 
the system, again, the knowledge base is searched to 
check the treatments suggested in similar cases.  The 
treatment supported with good evidence and the 
opinion of experts will be adopted.       

Research given in [12] used semantic web 
technologies in the recommendation model 

developed for differential diagnosis in the domain of 
diabetes and hypertension. The developed model 
consists of two components, one based on the 
evidence and the other based on proximity. The 
model used disease symptom ontology and patient 
ontology to generate the recommendations. Dynamic 
rules based on the clinical guidelines were developed.  
Data mining techniques were employed in proximity-
based components to help the medical practitioners 
in providing predictions and in generating new 
diagnostic rules. 

Researchers in Taiwan proposes a decision support 
system [13] for diabetic patients undergoing surgery. 
Web Ontology editor is used to design the domain 
ontology. User interfaces were designed to collect the 
patient data, and it was saved to patient ontology. The 
mathematical procedure called Formal concept 
analysis (FCA), which is based on lattice theory, was 
used to mine the medical records stored in the 
database. JENA, the rule-based reasoner, was used to 
reason the ontology and to infer the 
recommendations. The decision rules were written in 
JENA to generate the recommendations. 

In Oman, private hospitals have approached the 
Ministry of Health (MoH) to offer telemedical services 
to beat the effect of COVID-19 [14]. MoH is planning 
to implement a Tele-Psychiatry program for the 
people in Oman who have psychological issues due to 
isolation or quarantine in this lockdown period [14]. 
Several doctors gave the opinion that telemedical 
facilities are helpful to reduce the cost and to ensure 
fast care at the doorstep of the patients, thereby 
ensuring social distancing. A smartphone app was 
announced by Oman Insurance company in 
partnership with TruDoc 24 x 7, the telemedicine 
provider in UAE [15]. This app enables the users to 
avail the facilities of expert doctors through 
telemedicine facilities. The first stage of telemedicine 
facility is being launched in Royal Hospital [16] for all 
types of diseases, ensuring fast care and 
consultations and reducing the possibility of the 
spread of infection. 

MATERIAL AND METHODS 

System Architecture 

Fig 1 depicts the proposed architecture. A front-end 
GUI provides an interface with a questionnaire to the 
user, through which relevant information is collected, 
and predicted results are displayed. Using the 
application, demographic data, current health 
conditions, and possible risks are captured, 
maintained, and retrieved as the history of patients, 
thus tracking their visits to the health care 
center/clinic, along with periodic data related to 
relevant medical parameters (laboratory values) and 
their outcomes. The captured data is stored in the 
ontology. The system encompasses an adaptive 



eCOVID-19: Development of ontology-based clinical decision support system for COVID-19  Vinu Sherimon et al.  

 

Volume 11 | Article 101 | Jan 2022   Page 4 of 10 

questionnaire that collects and makes quick 
recommendations and relevant information 
regarding COVID infection checks such as 
demography, contact and travel history, symptoms, 
test results, etc., and combines it with guidelines and 
symptom information to predict the risk or stage of 
illness. The clinical guidelines are addressed using 
Semantic Web Rule Language (SWRL) [17]. 

 

Fig 1: System Architecture 

The Online Questionnaire for General Users, Covid 
Care Centre/Hospital Information Collection, Lab 
Testing, Diagnosis and Treatment, Analysis and 
Reporting, Clinical Guidelines and Symptoms form 
the essential core of the system. The symptoms and 
the guidelines contain symptoms. Their relations 
help the Clinicians and Medical Practitioners 
supplement additional information and quickly 
identify and relate the chances or risk of novel 
Coronavirus infection. By interpreting symptoms, lab 
findings, and observations, they can predict 
/diagnose/ recommend/ make quick decisions. The 
Analysis and Reporting of symptoms support 
estimating the state of General Public Health during a 
given period based on different parameters and 
criteria. 

Data collection 

We collected information about the symptoms, 
causes, risks, test details, related health problems, 
future problems, severity, etc. the corona virus from 
primary and secondary sources. Main data was 
collected from the medical team of ROP hospital, and 
the secondary data was collected from the articles 
published in reputed journals. The data identified 
with the dangers of Covid in patients with different 
difficulties like diabetics, cardiovascular, and so forth, 
was also acquired from medical doctors. Because of 
the gathered data, a survey was prepared. Several 
online meetings were conducted with the medical 
team, to design and validate the questionnaire.  

Clinical guidelines 

In the beginning, several versions of guidelines were 
issued by the Ministry of Health (MoH), Oman, such 
as the National Clinical Management Protocol for 
Hospitalized Patients with COVID-19 and ICU protocol 
for the management of COVID-19. We referred to the 
updated guidelines, titled COVID-19 Infection 
Guideline-10 for Hospitals, Primary and Private 
Health Care Institutes (updated in April 2020), to 
develop our system. In addition, we incorporated 
"ROP hospital protocol for the treatment of adult 
COVID patients and SARS-CoV-2 algorithm Version 
11.0" guidelines issued by the Ministry of Health 
(MOH), Directorate-General for Diseases Surveillance 
& Control, for Hospitals, Primary and Private Health 
Care Institutes in our system.  

Ontology design 

Ontologies foster semantic interoperability [7]. We 
have used Protégé [18], the open-source ontology 
editor developed by Stanford University in 
collaboration with the University of Manchester. The 
taxonomy of the ontology developed is given in Fig 2. 
The significant terms in the COVID-19 domain are 
added as the main classes of the ontology. The 
observed symptoms of COVID-19 are included as sub-
classes of the Symptom class. LabTest class includes 
different mandatory lab tests for COVID-19 suspected 
patients. Initially, based on the background history, 
symptoms, and other risk factors, the system 
categorizes the patients into Suspected, Non-
suspected, Probable, and Confirmed cases of COVID-
19. Then based on the physical examination, vital 
signs, lab test results, x-ray results, the system 
categorizes the patient into one of the sub-classes of 
ClinicalDiagnosis class (Fig 2). The treatment and 
Recommendation class include the treatment and 
recommendation based on the patient category. Fig 3 
displays the relations between the classes defined in 
the ontology. Data properties that link individuals to 
data values are given in Fig  4.  

 

Fig 2: Classes & Subclasses 
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Fig 3: Relationships between the domain concepts 

 

Fig 4: Data Properties 

Expressing clinical guidelines using semantic 
web rule language and semantic query enhanced 
web rule language 

The rules were built using the Semantic Web Rule 
Language (SWRL) [17]. It's an OWL-based language 
that's expressive and gives Description Logic (DL) 
more power. To extract information from the 
ontology, the Semantic Query Enhanced Web Rule 
Language (SQWRL) is employed [19]. Fig 5 illustrates 
the guidelines represented in SWRL 

 

Fig 5: Representation of clinical guidelines using SWRL 

Artificial intelligence-based chest X-ray analysis 

We have used Google Teachable Machine [20] to train 
a deep learning model of your own to analyze the X-
ray of patients. It is an open-source platform that 
helps to train any system to identify and recognize 
sounds, gestures, and even images. It is widely used 
for classification purposes in machine learning. The 

engine works by getting the dataset from the user, 
then trains on the data provided and predicts the 
outcome accordingly.  

Tensorflow [21], the open-source library, trains and 
prepares our deep learning model based on neural 
networks. We trained our AI model by using the open 
dataset, which is available from the National 
Institutes of Health (NIH) Clinical Center under the 
U.S. Department of Health & Human Services [22]. 
The open data set consists of a large collection of 
chest x-rays of COVID-19 patients, normal patients, 
and patients with other respiratory pathologies. To 
train the model and around 3825 images (85%) were 
used. The model was tested using 675 images (15%), 
which was not used to train the  model. This AI-based 
module, a part of our CDSS, supported the doctor in 
diagnosing the X-rays. 

WebRTC based teleconferencing 

 Web Real-Time Communication system (WebRTC) 
[23] is an open-source technology that allows a web 
application to stream audio/video media. In addition, 
data can be exchanged between both the 
communicating parties without the support of any 
3rd party software such as Zoom. Here users are not 
required to install any 3rd party software or plugins. 
WebRTC provides several APIs to achieve the above 
functionalities. 

We have used WebRTC to build the teleconferencing 
module of our CDSS. The peripheral clinic doctor can 
use WebRTC based teleconferencing facility to call 
the expert doctors in the capital. They can share the 
patient data/ X-ray/ lab results/ ECG report etc.  

Development of graphical user interfaces 

COVID-19 Symptom checker interface is developed to 
communicate with the public to gather information 
from respondents, namely citizens or residents of the 
Sultanate of Oman, allowing them to take a self-
assessment to check their susceptibility to COVID 19 
infection by responding to a questionnaire rendered 
to them. If there is a risk of disease suspected, purely 
based on the responses submitted, the application 
will prescribe the following strategy to be taken. If the 
probability is high, the suspected patient 
(respondent) will be guided to the nearest COVID 
Care Centre / Hospital/ Health Clinic.  

Initially, a user must register the details with the 
application, as shown in Fig 6 (a). An auto-generated 
password will be sent automatically to the user's 
email. The user can change the password after login 
into the application. After registration, the user is 
required to choose the interface, as shown in Fig 6 
(b). The user interface for the public is implemented 
in two different ways – A normal web interface and 
voice drove interface. The voice-driven interface is 
implemented in English and Arabic. 
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(a) 

(b) 

(c) 

Fig 6: (a) Registration form (b)  Option UI (c) Voice-driven 
interface 

If the user chooses a voice-driven interface (English), 
the AI doctor screen pops up, and the questions will 
be asked by the humanoid once the Ask Questions 
button is triggered by the user (Fig 6 c). Fig 7 shows 
the normal web interface of the COVID-19 Symptom 
Checker. The questions are divided into three 
categories – Symptoms, Background history, and Risk 
factors.  

In the main application, separate interfaces exist for 
different categories of medical staff. Once the 
suspected patient visits the satellite clinic, the triage 
staff will enter the vital details and other readings. 
The triage staff interface is shown in Fig 8 (a). The 
triage staff can view the patient history, and examine 
the patient to enter all the vital sign values. Fig 8 (b) 
shows the doctor interface. A doctor can view the pre-
assessment done in the triage, patient history, lab 
results, X-ray results, etc. The lab staff is provided 
with a separate interface to input the test values. 

According to the lab results and X-ray results, the 
patient is automatically put into one of the categories 
– mild, moderate, severe, and critical. The category 
will be shown in the doctor's screen. The doctor can 
get support from AI radiology assistants to analyse 
the Xray images. Fig 9 shows the interface of AI-based 
X-ray analysis. 

 

Fig 7: Questionnaire 

(a) 

 (b) 

Fig 8: (a) Interface of the triage staff (b) Interface of doctor 
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Fig 9:  AI-based X-Ray analysis 

RESULTS 

In this section, the results of the eCovid19 application 
are included. Fig 10 shows the symptoms assessment 
report and the recommendations from COVID-19 
Symptom checker, based on the user input to the 
questionnaire.  

 

Fig 10: System recommendation from COVID-19 Symptom 
checker 

Later, when the patient visits the clinic, the doctor can 
view the patient history and the pre-assessment in 
the triage. The system then shows the list of 
recommended tests as per the patient's status (Fig 
11), and the necessary tests are automatically 
checked by the system (Fig 12).  

Once the X-ray is done, the radiologists can upload 
the X-ray to the system. A doctor will be able to 

download the X-ray and can also receive support 
from an AI Radiology assistant for the analysis (Fig 
13). Our AI radiology model showed an accuracy of 
97.6% in predicting COVID-19 positive cases and 
99.99% accuracy in predicting negative cases.  

 

Fig 11:  System recommendation to the doctor for lab tests 

 

Fig 12:  Automated selection of tests 

 

Fig 13: AI Radiology Prediction report 

Fig 14 shows the teleconferencing facility 
implemented using WebRTC. The peripheral doctor 
and the expert doctor will be able to communicate 
regarding the patient's condition, and necessary 
reports such as patient history, X-ray, ECG report, etc., 
can be exchanged. 
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Fig 14: Teleconferencing to seek expert opinion 

System Evaluation 

Our CDSS was tested by the specialist doctors from 
the ROP hospital, and based on their suggestions and 
recommendations, the user interfaces were modified 
and simplified. The evaluation of the clinical efficacy 
was tested by the team using different categories of 
test cases.  

Table 1: Test cases 

Category Collected 
number of 
cases 

Samples used 
for evaluation 

Mild 22 19 
Moderate 15 14 
Severe 12 10 
Critical 12 11 

The doctors carried out a simulated environment to 
input the symptoms and other test values. The system 
recommendations and the treatment suggestions 
were analyzed later and compared with the manual 
diagnosis of doctors. We used precision, recall 
(sensitivity), specificity to check the performance of 
our CDSS. Table 2 shows the confusion matrix with 
four possible outcomes.  

Table 2: 2x2 Confusion matrix 

 Actual: Positive Actual: Negative 
Predicted: 
Positive 

True Positive 
False Positive 
(Type I error) 

Predicted: 
Negative 

False Negative 
(Type II error) 

True Negative 

Mild case 

In this category, out of 19 samples, the actual number 
of mild cases were 8. 7 cases were predicted correctly 
(true positive) as mild cases and 9 non-mild cases 
were predicted correctly (true negatives) as non-
mild cases. 2 non-mild cases were mispredicted as a 
mild case and 1 mild case was predicted incorrectly 
as a non-mild case.  

Table 3: Confusion matrix-Mild case 

 
Actual: 
Positive 

Actual: 
Negative 

Predicted: Positive 7 2 
Predicted: Negative 1 9 

Moderate case 

In this category, out of 14 samples, the actual number 
of moderate cases were 7. All the 7 cases were 
predicted correctly (true positive) as mild cases and 
6 non-moderate cases were predicted correctly (true 
negatives) as  non-moderate cases. 1 non-moderate 
case was predicted incorrectly as a moderate case 
and none of the moderate case was mispredicted as a 
non-moderate case.  

Table 4: Confusion matrix-Moderate case 

 
Actual: 
Positive 

Actual: 
Negative 

Predicted: Positive 7 1 
Predicted: Negative 0 6 

Severe case 

In this category, out of 10 samples, the actual number 
of severe cases were 5. 4 cases were predicted 
correctly (true positive) as severe cases and 4 non-
severe cases were predicted correctly (true 
negatives) as non-severe cases. 1 non-severe case 
was predicted incorrectly as a severe case and 1 
severe case was predicted incorrectly as a non-severe 
case.  

Table 5: Confusion matrix-Severe case 

 
Actual: 
Positive 

Actual: 
Negative 

Predicted: Positive 4 1 
Predicted: Negative 1 4 

Critical case 

In this category, out of 11 samples, the actual number 
of critical cases were 6. 5 cases were predicted 
correctly (true positive) as critical cases and 5 non-
critical cases were predicted correctly (true 
negatives) as non-critical cases. No cases were 
mispredicted as critical cases and 1 critical case was 
predicted incorrectly as a non-critical case.  

Table 6: Confusion matrix-Critical case 

 
Actual: 
Positive 

Actual: 
Negative 

Predicted: Positive 5 0 
Predicted: Negative 1 5 

Fig 15 shows the overall measures of precision, 
sensitivity (recall), specificity, and accuracy in 
predicting mild, moderate, severe, and critical cases. 
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Mild category resulted in 88% sensitivity, and 82% 
specificity. Moderate category resulted in 100% 
sensitivity, and 86% specificity. Severe category 
resulted in 80% sensitivity, and 80% specificity. 
Critical category resulted in 83% sensitivity, and 
100% specificity. All the results were found 
satisfactory. 

 

Fig 15: Performance metrics 

CONCLUSION  

The creation of ecovid19, an ontology-based clinical 
decision support system (CDSS) with teleconference 
capacity for easy, fast diagnosis and treatment at the 
Royal Oman Police's (ROP) main health 
centers/Satellite Clinics, was described in this paper. 
The research's main product is an intelligent CDSS 
that can assist basic health centers and satellite 
clinics in Oman in diagnosing coronavirus without 
the assistance of experienced medical practitioners. 
The CDSS and the Artificial Intelligence-powered 
Symptom Checker (Arabic & English) are the two key 
systems we have developed. The CDSS incorporates 
an Artificial Intelligent X-ray Analysis module that 
predicts whether COVID-19 features will be traced 
after an X-ray. The proposed CDSS includes a 
teleconferencing feature that allows doctors from the 
referral hospital or elsewhere in the world to consult 

with specialists. 

To check for COVID-19 symptoms, the public can use 
our Symptom Checker, available in Arabic and 
English. People can go to primary health facilities / 
Satellite Clinics in different Wilayat's of Oman to 
obtain treatment if our CDSS is deployed at primary 
centers, rather than going to specialist hospitals. Also, 
because our system in basic health centers would be 
able to diagnose the condition properly, we will be 
able to avoid crowding in specialist hospitals and 
hence community spread. Only the most complicated 
cases will be directed to the Sultanate of Oman's 
specialty institutions. Unnecessary referral cases can 
be avoided, allowing referral hospitals' resources to 
be more effectively utilized. The proposed CDSS can 
be used efficiently to improve the quality of care for 
Oman's inhabitants. It can likewise be customized to 
suit other startling pandemics. 
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