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ABSTRACT

يُعرَّف التطبيب عن بُعد بأنه الممارسة الطبية عن بُعد لتقديم خدمات 
تكنولوجيا  بإستخدام  المرضى  من  المحتاجين  إلى  الصحية  الرعاية 
واسعة  مجموعة  بعد  عن  التطبيب  يشمل  والإتصالات.  المعلومات 
من  والوقاية  والعلاج  التشخيص  ذلك  في  بما  الطبية،  الأنشطة  من 
لعام  كورونا  فيروس  جائحة  تسببت  لقد  المرضى.  وتعليم  الأمراض 
وتأثير  كبير  إجتماعي  وإختلال  إضطراب  في  )كوفيد-19(   2019
المملكة  في  الطبية  الممارسة  طرق  في  كبير  وتحول  سلبي  إقتصادي 
وإنتقل  الواجهة  في  بعد  عن  التطبيب  ظهر  لقد  السعودية.  العربية 
بسرعة إلى الخطوط الأمامية في طرق ممارسة الرعاية الصحية بسبب 
تم  لقد  الجائحة.  من  والوقاية  التخفيف  إستراتيجيات  إلى  الحاجة 
حكومي  بدعم  وتسهيله  الطبية  الممارسة  من  النوع  هذا  تشجيع 
الإفتراضية  السريرية  الممارسة  نصف  نحن  المقال،  هذا  في  ضخم. 
لقسم المخ والأعصاب في مدينة الملك عبد العزيز الطبية بجدة خلال 
مواجهتنا لوباء كوفيد-19. هذا الإستعراض السردي هو دعوة عاجلة 
الطبي وكذلك  المجال  الممارسين في  إدراك ومعرفة كل من  لتحسين 
بالتطبيب عن بعد ولدعم إستخدام تكنولوجيا  المرضى فيما يتعلق 

المعلومات والإتصالات المتقدمة.

Telemedicine is defined as the remote medical 
practice of delivering healthcare services to the 
underserved using information and communication 
technology. It encompasses a wide range of medical 
activities, including diagnosis, treatment, disease 
prevention, and education. The coronavirus disease of 
2019 (COVID-19) pandemic has caused significant 
social dislocation, negative economic impact, and a 
major change in medical practice in Saudi Arabia. 
Telemedicine has rapidly moved to the frontline of 
healthcare practice due to the demand for prevention 
and mitigation strategies. It has been encouraged and 
facilitated with huge government support. Herein, we 
describe the virtual clinical practice of the neurology 
department at King Abdulaziz Medical City-Jeddah 
in response to the COVID-19 pandemic. This 
narrative review is an urgent call to improve the 
perception and knowledge of both medical personnel 
and patients concerning telemedicine and to 
support the utilization of advanced information and 
communication technology. 
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The World Health Organization defines telemedicine 
as “The delivery of health care services, where 

distance is a critical factor, by all health care professional 
using information and communication technologies 
for the exchange of valid information for diagnosis, 
treatment and prevention of disease and injuries, 
research and evaluation, and for continued education 
of healthcare providers, all in the interests of advancing 
the health of individuals and their communities”.1 The 
prefix ‘tele’ is derived from the Greek for ‘at a distance’. 
Hence, telemedicine is defined simply as medicine at 
a distance or providing medical care to a patient by a 
physician or other healthcare provider remotely.2 

In Saudi Arabia and most countries in the world 
including the United States of America, clinical 
medicine has been transformed by the coronavirus 
disease of 2019 (COVID-19) pandemic.3 This disease 
was declared a global pandemic on March 11, 2020.4 
Due to the rapid spread of the virus, there were more 
than 549,000 confirmed cases in Saudi Arabia as of 
November 13, 2021.5 Given the need for strict social 
isolation, the government implemented a curfew to 
protect both citizens and expatriates and to limit the 
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spread of this highly infectious disease.6 Since then, 
clinical departments including neurology throughout 
Saudi Arabia have turned to non-face-to-face visits as a 
means of providing patient care. 

King Abdulaziz Medical City-Jeddah, a 751-bed 
medical complex, was among the earliest healthcare 
systems in Saudi Arabia to be directly affected by 
COVID-19. The medical city was prepared to care 
for a large number of COVID-19 inpatients while 
simultaneously providing continuous high standards 
of clinical excellence for other patients. Neurology 
outpatient care clinics were transformed from purely 
traditional in-person, office-based encounters to an 
almost universal system of direct-to-patient virtual 
visits. Herein, we describe our experience with the rapid 
transition to telemedicine and offer recommendations 
for other important aspects including medical education 
and potential implementation challenges. 

This article is a narrative review of the topic and 
is considered a call for further research regarding 
telemedicine in Saudi Arabia. We believe that this 
narrative review will be of interest to clinicians from 
different specialties as the COVID-19 pandemic 
remains a serious public health concern. Further, the 
application of telemedicine as a sustainable solution to 
effective and efficient patient care, at a time when social 
distancing protocols need to be maintained will be of 
great relevance to the global medical community and 
society at large.

Telemedicine in Saudi Arabia in response to the 
COVID-19 pandemic. In response to the COVID-19 
pandemic in 2020, medical practices in Saudi Arabia 
developed and implemented unprecedented changes 
to healthcare delivery systems. Telemedicine has since 
rapidly moved to the frontline of clinical practice in 
Saudi hospitals due to the need for prevention and 
mitigation strategies. These have been encouraged, 
facilitated, and enabled by changes in government 
rules and regulations and huge steps taken by national 
hospitals to implement them. In almost all Saudi 
hospitals, all outpatient clinic visits were conducted 
through virtual means. In addition, all medications 
were delivered to patients at home using courier delivery 
services. Hospital beds were only utilized for emergency 
conditions and infusion therapies that could not be 
postponed. 

Telemedicine in King Abdulaziz Medical City-
Jeddah. The adoption of smartphones and tablets with 
broad-band networking capabilities and the presence 
of highly sophisticated computer-based electronic files 
have encouraged King Abdulaziz Medical City-Jeddah 
to provide patient care through virtual neurology 
clinics using their personal devices at home. These 
virtual neurology clinics connected the neurology team 
(using hospital landlines and mobile phones) directly 
to the patient using the patient’s own mobile phone. 
Simultaneously, the healthcare provider was able to 
view an electronic file, detailing the patient’s medical 
history, previous clinical examinations, medical reports, 

Table 1 - Major challenges hindering the successful implementation of telemedicine programs and virtual neurology clinics in Saudi 
Arabia

Some patients live in rural areas with no or limited access to the internet or mobile devices, which makes communication difficult and 
almost impossible in some cases

Due to cultural reasons, some female patients do not accept virtual neurology clinics and prefer face-to-face in-person clinic visits in the 
presence of their relatives

Some patients, whether men or women, are not willing to be treated with telemedicine for various personal reasons
Some patients may have cognitive, visual, or hearing impairments, which may hinder direct-to-patient telehealth encounters

Other challenges include a lack of regulations, approved strategies, and plans for implementing telemedicine as well as a lack of 
availability of adequate experts to operate and maintain telemedicine programs

Some stakeholders may be unwilling to make the required modifications to healthcare processes and bylaws beyond the COVID-19 crisis
Healthcare personnel cannot access electronic medical records from areas outside the hospital for unconvincing reasons such as patient 

confidentiality. Thus, patient history, laboratory work, and radiology are inaccessible at night during medical consultations, and the 
patient cannot be interviewed for emergency conditions

Telemedicine is not part of any policy, mission, vision, or needs in most Saudi hospitals. Ensuring the conformity of these aspects with 
telemedicine is mandatory

Some Saudi hospitals are not equipped with advanced health informatics including electronic medical records, which hinders the 
application of telemedicine

There are limitations regarding neurological examination and difficulties in performing specific examination maneuvers that require on-
site assistance or special equipment

Telemedicine is not part of the undergraduate medical college curriculum or postgraduate residency training programs
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laboratory data, pathological investigation, and all 
radiological images requested by treating doctors. 
Although the wide spectrum of telemedicine services 
was not fully conveyed, contact was maintained with 
all patients and real-time 2-way interactive audio visits 
were conducted. Although no universal consensus exists 
that high-quality care for neurology patients can be 
achieved via telemedicine, patients were highly satisfied 
and the evidence base continues to grow. Synchronous 
real-time two-way video visits were not implemented 
at King Abdulaziz Medical City-Jeddah, pending 
ethical regulations and technical support. However, 
all computers in virtual neurology clinics are currently 
equipped with up-to-date and high-capacity large-
screen devices with built-in cameras, which make video 
visits possible once policies and regulations have been 
established. 

Processes and practices for neurology patient care. 
Mobile devices were used to conduct virtual visits, 

while electronic medical records were reviewed by 
neurologists on desktop and laptop computers. Despite 
the availability of single built-in cameras on desktop 
and laptop computers and front-and-rear facing 
cameras on mobile phones, the lack of legal and ethical 
regulations prohibited video consultations. Suggestions 
to solve this problem included recorded interviews 
saved to the electronic medical records, the presence of 
a second person (e.g., nurse or hospital clerk) during 
the interview, and obtaining consent to conduct the 
interview. During the video visit on mobile phones with 
an epic desktop open simultaneously, rapid medical 
record review and documentation with great patient 
satisfaction was enabled. The neurologist was able to 
discuss the clinical management plan with the patient 
and order relevant investigations on the spot during the 
interview. These procedures were performed utilizing 
voice communications only. Only urgent investigations 
were ordered, and patients were requested to visit the 

Figure 1 - Schematic representation of how to develop a teleneurology program.l
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laboratory department directly without attending 
the clinic, mainly to avoid unnecessary contact with 
possible COVID-19 patients. Medications were 
discussed with the patient, ordered on the system, and 
delivered to the patient at home using courier services. 
In addition, patients who needed urgent admission 
were requested to contact the admission office directly 
after entering the admission request in the system. 
Thereafter, the admission office allocated a bed to the 
patient and contacted them by mobile regarding details 
of hospitalization. Booking of subsequent consultations 
was performed by a neurologist, and the date was 
sent to the patient by a mobile text message using the 
hospital’s central telecommunication system. During 
the pandemic, all scheduled patients in our hospital’s 
electronic system were sent a text message the day before 
their appointment requesting them not to attend the 
clinic and informing them that the treating physician 
will call them on the day of their appointment. Only 
patients who needed to be evaluated physically were 
requested to present to the clinic while taking all 
precautions including washing hands and wearing face 
masks. Based on clinical statistics, only 2% of patients 
visited the clinic for necessary evaluations or to address 
concerns. In 2012, George et al7 concluded that more 
than 85% of the leading United States neurology 
department use or plan to use telemedicine within 
the next year, which never happened. This is the same 
vision and plan that the neurology department at King 
Abdulaziz Medical City-Jeddah will adopt after the end 
of the COVID-19 crisis.

Telemedicine and neurologic examination.The 
essential elements of patient history are well-documented 
in electronic medical records. Due to the exclusive use of 
mobile phones for voice communications during virtual 
clinics, the neurologic examination was not documented. 
Teleneurology was explored more than 2 decades ago 
by Craig et al.8 The authors conducted a study wherein 
face-to-face examinations were performed by junior 
physicians with telemedicine examinations conducted 
by senior neurology trainees who observed the junior 
trainees. The gold standard in that study was defined 
as an in-person examination by a senior neurologist. 
Investigators found that the telemedicine examination 
was more sensitive and specific (with the exception of 
plantar response) than a face-to-face examination. In 
most studies, teleneurology examination was performed 
by trained presenters at the patients’ location. Although 
several standardized neurologic rating scales have been 
validated for teleneurology, there is currently no validated 
examination for general teleneurology. The American 
Academy of Neurology and other telemedicine experts 
provided advice on how to modify common neurological 

exam techniques to fit the necessary limitations of 
telemedicine.9 During the video face-to-face interview, 
vital signs were collected, and different components 
of the nervous system were assessed, including higher 
cortical functions, cranial nerves, motor, sensory, and 
coordination examinations. Limitations of telemedicine 
during neurological examinations include difficulty in 
conducting a fundoscopic exam, the neuromuscular 
component, and the vestibular examination. 
Neurologists should exert more effort to perform 
neurological examinations in the presence of a relative 
of the patient (not medical staff) who may utilize the 
mobile phone and apply the remote instructions given 
by the neurologist. This has applications for use during 
a global health crisis such as COVID-19 to limit contact 
and to reduce the risk of infection. Some elements of 
the virtual examination can be performed if the patient 
is alone, while others require an additional person in 
the home to assist. If the neurologist believes that an 
in-person visit is needed, and the virtual encounter is 
inadequate, an appointment can be scheduled with the 
patient. The need for social distancing while still caring 
for patients with neurological disorders is considered an 
urgent call to develop, refine, and validate meaningful 
teleneurologic examination techniques.  

Challenges to successful implementation of 
telemedicine programs in Saudi Arabia. Although there 
are few publications on the challenges and difficulties 
of implementing telemedicine in Saudi Arabia, There 
are few publications on the challenges and difficulties of 
implementing telemedicine in Saudi Arabia. In a recent 
study by Alghamdi et al,10 a short communication 
was published on the telehealth status in Saudi Arabia 
during the COVID-19 pandemic. There are major 
challenges hindering the successful implementation of 
telemedicine programs and virtual neurology clinics 
in Saudi Arabia. Some of these challenges relate to the 
culture and geographic location of Saudi Arabia, and 
others are independent of the healthcare system. Based 
on our personal opinion and experience and following 
a consensus opinion from key stakeholders including 
patients, families, clinicians, managers, major challenges 
are listed in Table 1. 

Perception and gap of knowledge about telemedicine 
in Saudi Arabia. According to a few small-scale studies 
conducted in Saudi Arabia, the implementation of 
telemedicine in Saudi Arabia was widely accepted 
with great interest in the technology.11,12 However, 
physicians and medical professionals reported a lack of 
suitable telemedicine training with several difficulties 
including patient privacy, high cost of equipment, 
and lack of cooperation between medical staff and 
information technologists. In one study, the perception 
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of participants at hospitals not adopting telemedicine 
was higher for all benefits than the perception of 
participants adopting telemedicine.12 This could be 
related to 2 major factors: high expectations before 
the actual implementation of telemedicine and 
inappropriate utilization with a lack of proper training 
after the implementation of telemedicine. Among 
the different studies, all participants perceived the 
benefits of telemedicine in improving the quality of 
care, enhancing access to healthcare, and saving time 
and money. Wootton and Bonnardot13 examined the 
benefits of telemedicine in the developing world and 
concluded that the availability of worldwide satellite 
communications supported a variety of telemedicine 
uses for patient care.

Recommendations and future opportunities. The 
role of teleneurology during the COVID-19 pandemic 
supported a major shift toward virtual visits which 
provided value for patients and physicians.14-26 We 
believe that the government will continue to support 
telehealth services given the evidence of efficacy, 
validity, and societal acceptance coupled with the desire 
of both patients and neurologists to continue practicing 
virtually. Standardization of the kingdom laws, consent 
statements, and reimbursement practices will further 
facilitate the implementation of teleneurology. Once 
audio and visual clinical data are available in electronic 
medical records with the help of advanced computing 
technologies, accurate medical decision-making and 
superb patient care are expected.

Virtual neurology clinics should be a part of all 
hospital outpatient departments in Saudi Arabia and 
be equipped with all essential and basic telemedicine 
facilities including information and communication 
technologies in addition to adequate and sustainable 
financial support. Educational preparation and 
knowledge dissemination involving patients and their 
families is mandatory to overcome cultural and societal 
constraints. These include compatibility with Islamic 
ethics, human culture, and traditional beliefs. The 
global COVID-19 pandemic has enabled the rapid 
introduction of virtual healthcare services in Saudi 
Arabia with full support from the Saudi government 
to ensure continuous healthcare provision and to 
limit exposure and spread of the infection. Figure 1 is 
demonstrating important steps required to develop 
a teleneurology program. Undergraduate medical 
students, residents, and fellows should be trained in 
teleneurology and telestroke since teleneurology is 
considered a new subspecialty with fellowship training 
and courses in several societies and academies including 
the American Academy of Neurology. 

Conclusion. In Saudi Arabia, the COVID-19 
pandemic has caused social dislocation, negative 
economic impact, and a major change in medical 
practice. Telemedicine has rapidly moved to the frontline 
of healthcare practice due to the demand for prevention 
and mitigation strategies. It has been encouraged and 
facilitated with huge government support. According to 
the limited currently available literature on telemedicine, 
there remains an urgent need to improve the perception 
and knowledge of both medical personnel and patients 
concerning telemedicine and to move forward with 
the use of advanced information and communication 
technology. Although the present study is a single-
center experience with no statistical data reported, this 
study is an urgent call for conducting methodological 
studies tackling different aspects of teleneurology in 
Saudi Arabia. The experience was new to us, and the 
implementation was instantaneous, which gave no time 
to conduct such studies. Future studies should include 
statistics related to the teleneurology services (actual 
activity, number of consultations, types of cases, referral 
outcomes, etc.) as well as evaluation of the perceptions, 
knowledge, improvements, challenges, and evidence 
behind teleneurology. Internationally, further work is 
needed to understand how to sustain telehealth services 
in the long term and to ensure that these services are 
available as part of the routine health system.
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