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Telemedicine
Telemedicine, a term coined in the 1970s.

Means “healing at a distance”, which signifies the use of 
ICT to improve patient outcomes by increasing access to 
care and medical information.



• It is one of the largest digital health platform in the Middle East and 
North Africa (MENA).

• Launched in 2011 in Amman, Jordan.

• The platform aims for presenting telehealth services & simplified medical 
information to users in the region in Arabic.

• Altibbi Telehealth increases people's access to quality primary 
healthcare while lowering the risk of disease transmission.

The context: Altibbi (www.altibbi.com)

http://www.altibbi.com/


Sources of data 
at Altibbi



The effect of the pandemic
1. Altibbi is witnessing a huge 

demand for the service.

2. Altibbi covered 2 million 
consultations from March 
2020 till January 2021!
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Altibbi
& 

Data Science

The data science department has been officially 
structured (after ~18 months) of preparation and 
building skills & capacity.

The aim is to improve the quality of different processes 
& services at different levels using state-of-the-art data 
science & DL technologies.



Altibbi Data Science Roadmap

Supportive Diagnostic 
Module

Supportive Treatment 
Module

Automate Question 
Rejection

Telemedicine Smart 
Routing

Computer Vision 
Diagnosis

iDoctor bot Free Q&A Classifier Specialty Detection Churn Prediction Question Answering

Automate Quality 
Control of 

Consultations

Content 
Cannibalization

COVID-19 Calls 
Forecasting

Dynamic/Personalized 
Content



AI/ML-based
Project

Define Task

Define data sources 

Exploratory Data Analysis (Visualize the dataset, summary statistics)

Feature Engineering

Predictive Modeling (e.g. DNN)

Evaluation, Visualization, & Tuning



Specialty Detection
(Problem and 

Proposed Module)



Specialty Detection
(Data Visualization)

tSNE projection of 15,000 questions after preprocessing



Specialty Detection
(A classical 
approach)

• Feature representation: TF-IDF
• Classifier: SVM
• Multi class strategy: One-VS-Rest



Specialty Detection
(A classical 
approach)



Specialty Detection 
(Results)

Heatmap of the confusion matrix



Specialty Detection 
(Results)



Specialty Detection
(An attempt for 
improvement)

Targeted improvements:
• Feature representation level: Word Embeddings
• Classifier level: Deep learning



Specialty Detection:
A deep learning 

approach
(Pre-processing)

1.5 million unlabeled consultations



Specialty Detection:
A deep learning 

approach
(Feature 

representation)

• Word embedding representation based on 1.5 
million unlabeled consultations

• Types of experimented embeddings:
• Keras embedding
• Aravec – Twitter (Pre-Trained)
• Aravec – Wikipedia (Pre-Trained)
• AltibbiVec



Specialty 
Detection: A deep 
learning approach

(Model)



Specialty Detection:
A deep learning 

approach
(results)



Challenges in 
Specialty Detection

• The Arabic language is a morphologically rich and 
sophisticated language.

• The use of colloquial Arabic (mix of dialects).
• There are specialties that are extremely hard to correctly 

classify due to the small number of instances under these 
specialties. (imbalanced distribution)

• Some questions could be multi-labeled.
• Some specialties have questions that are very similar 

syntactically and semantically.



Supportive 
Diagnostic 

(Problem and 
Proposed Module)



Supportive Diagn
ostic Module 

(Data)

• The total collected data from Altibbi is 263,867 of questions
(consultations) that are accompanied by symptoms and diagnoses.

• The total number of symptoms is 7,324, while the diagnoses are 7,410.
Each consultation is accompanied by multiple symptoms and multiple
diagnoses even that some of them infrequently occur.

• The diagnoses that are repeated less than 20 times were removed; the
final number of questions is 246,814, and for the diagnoses is 1206.



SDM (Model)



SDM (Results)



SDM 
(Challenges)

• Associations between diagnoses is not detected.

• Rare diagnoses are  extremely hard to detect. 



Quality Control of 
Medical 

Consultations over 
Voice

(Problem 
Description)

The aim behind this evaluation is to aid the medical operations team in 
recognizing low-quality consultations.

But randomly sampling consultations to find out low-quality one is not an 
efficient method and requires the operation team to listen to a large number 
of consultations.

For example. if we have a random sample of 100 consultations, and the 
percentage of poor-consultations is 20%; the operations team has to check 
100 consultations to find 20 poor-items in the best case.

The objective is to improve the precision of identifying the low-quality calls.



Quality Control 
of Medical Consultations 

over Voice

(Proposed Model)

Submodel (1)

Submodel (2)



Quality 
Control of Medical
Consultations over

Voice

(Text-based Module)



Quality 
Control of Medical

Consultations
over Voice

(Signal-based features)

Samples per audio
= sampling rate * duration

No. of segments
= duration / segment length

Samples per segment
= samples per audio / No. of 
segments



Quality
Control of Medical

Consultations
over Voice

(Signals-based 
Model)



Quality
Control of Medical

Consultations
over Voice

(Hybrid 
Model)



Quality 
Control of Medical

Consultations
over Voice

(Results)

Results of the hybrid of the transcripts & signals-based submodels



Quality 
Control of Medical

Consultations
over Voice

(Challenges)

• The labeled dataset is relatively small, where a larger dataset might 
improve the model's performance.

• The data recorded at a low sampling rate (8khz), while 16khz is more 
recommended to capture various spectral and statistical features.

• Building a transcriber model for a speech of a mixture of dialects is very 
challenging.

• The definition of low-quality consultation is very broad.



Forecasting the 
number of received 
calls on COVID-19 
hotline



Forecasting the 
number of received 
calls on COVID-19 
hotline (Data)



Forecasting 
COVID-19 calls

(Models)



Forecasting
COVID-19 calls

(Models)



Forecasting
COVID-19 calls

(Results)



Forecasting
COVID-19 calls

(Results)



Forecasting
COVID-19 calls

(Results)



Forecasting
COVID-19 calls

(Challenges)

• Including other factors?
• Increasing the prediction horizon.



General
Challenges

Related to the Language:

• Arabic has a very complex morphology.

• The use of mixture of dialects

Other challenges:

• The lack of in-domain datasets.

• Sharing the data and privacy.

• Interpretability of the models.

• Sensitivity of medical scenarios
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Thanks
Any questions?

hossam.fari@ju.edu.jo


