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The review paper explains the effects of data-driven transformation in healthcare on access to care and efficiency in the
southwest part of Saudi Arabia, with focus on Jazan. Within the ambit of Saudi Vision 2030, several steps have been taken
by the Kingdom to adopt digital health technologies that will help close the urban-rural healthcare gap. Utilization of
telemedicine, mobile health applications, and Al-enabled diagnostics continues shaping much-needed changes in health
delivery mechanisms in resource-poor areas by enhancing access to medical services for previously underprivileged rural
populations alienated by geographical barriers, long travel distances to health facilities, unaffordable costs, and inadequate
availability of both health facilities and personnel. Across the southwest of Saudi Arabia, where terrain and infrastructural
challenges have historically obstructed access to healthcare, digital health initiatives like Seha Virtual Hospital (SVH), and
Sehhaty App now play a crucial role in availing remote consultations, the management of chronic diseases, and delivery
of care. The integration of electronic health records (EHR) and, in turn, Al tools will boost the efficiency of healthcare
services through real-time data sharing, better allocation of resources, and lesser diagnostic errors. Yet, several challenges
remain, including issues of internet connection in the rural space, digital literacy, preparedness of the workforce, and
regulatory frameworks for telemedicine. These barriers need to be dealt with for the sustainable and equitable rollout of
digital health solutions. This review elaborates on how data-driven transformation of healthcare could precipitate a
favourable outcome in the health of the southwest region while laying down the challenges to be surmounted for this
progress to continue with success. By and large, the data-driven health transformation in southwest Saudi Arabia presents
a potential model for addressing disparities between urban and rural health, resulting in more efficient, accessible, and
patient-centred care.
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INTRODUCTION Saudi Arat_)ia sees (_jigital health and _data—driven
health transformation as important conduits through
which to bridge the persisting gaps. For this reason,
telemedicine, artificial intelligence (Al), and mobile
health (mHealth) applications will allow the Kingdom to
extend healthcare services to far-off communities. This
review article discusses the healthcare data-driven
transformation process, mainly in southwest Saudi
Arabia, as a way of lessening the rural-urban healthcare
divide. Many initiatives has been undertaken to achieve
these goals that include but not limited to:

The question of healthcare accessibility remains
ever pertinent to many countries, with rural areas often
suffering inordinate difficulties in securing proper
medical care. Saudi Arabia has made it a priority, as part
of its Vision 2030 initiative, to address these disparities
through data-driven methodologies that will render
healthcare more accessible. The southwestern region of
Saudi Arabia, including Jazan City, has a long history of
factors making the delivery of healthcare services a
challenge. In contrast, while urban settings like Jeddah
and Riyadh pride themselves on having advanced health Digital Health Initiatives: Bridging the Urban-Rural
care facilities, the rural parts are often devoid of Divide:
specialized health services, which puts them at risk of

: > Prominent digital health initiatives in the
health outcome discrepancies.

Kingdom of Saudi Arabia were put in place to address
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gaps in health care accessibility between urban and rural
areas specially in the southwestern regions which include
Jazan. The telemedicine era with mobile health
(mHealth) applications and Al-based tools acted as a real
bridge for rural populations to jump out of perceived
barriers that have impeded their access to health care
since time immemorial owing to geographical isolation
and poor health care infrastructure.

Though the specialists provide consultations
and make visits to rural patients from cities, telemedicine
connects the rural patient remotely for consultation and
diagnosis, thus minimizing the chances of a long journey.
It has hugely influenced Jazan, significantly shortening
travel distances for patients who would have been
required to cover longer distances for specialized care
(Al-Kahtani, 2024). Using telemedicine ensures equal
health services to those in rural communities as are
offered in urban hospitals (Al-Shehri, 2023).

Furthermore, to equally access health services
in remote areas, the Ministry of Health (MOH) has
sponsored the Sehhaty application. This application
allows the appointment scheduling, viewing eHealth
records, and access to telemedicine consultations thereby
providing one additional health service to remote
populations (Saudi Healthcare Consulting, 2025). Al-
embedded diagnostic tools further close the gaps in
health care delivery by providing even more accurate,
timely options for care (Al-Ghamdi & Al-Sharif, 2024).

Innovations in digital health are essential to
promoting equity in health care delivery across Saudi
Arabia and improved outcomes for rural communities.

Impact on Healthcare Accessibility and Efficiency:

Data-driven strategies in healthcare thus create
positive interventions for enhancing access to healthcare
across southwest Saudi Arabia. In 2023, for example, the
percentage of the population covered with essential
healthcare services was 96.4%, larger than the Ministry
of Health's target of 88% (Economist Impact, 2025). The
current developments show how digital platforms can
reach those that are underserved.

Some examples of improved significantly
telemedicine services and mobile health (mHealth)
applications for bridging accessibility gaps between rural
populations in the areas have been integrated into health
care systems. Telemedicine consultations have increased
by 58% since its initiation in 2022, which allows patients
to access specialists without traveling long distances
(Algahtani et al., 2024). Furthermore, electronic health
records (EHR) enhance real-time data sharing,
improving coordinated care across healthcare providers
and reducing redundant medical tests (WHO, 2024).

In addition, predictive analytics powered by
Artificial Intelligence helps in identifying trends for
predicting health changes for early intervention for

chronic diseases such as diabetes and hypertension,
which have been very common in the Jazan region
(Alghamdi & Alsharif, 2024). Digital health initiatives
also help decrease overcrowding in hospitals since non-
urgent patients could be referenced by teleconsultations
and, hence, facilitate focusing attention on critical and
emergency cases in hospitals (Saudi Healthcare
Consulting, 2025).

Moreover, the creation of mobile clinics and
digital health kiosks in disadvantaged communities
guarantees that basic primary health services always
become available and leads to better vaccination
coverage and earlier disease detection (Khan et al.,
2024). The total impact of all these data-driven
interventions in healthcare is that they continue to make
the system more efficient, accessible, and patient-centric
and improve health outcomes in southwest Saudi Arabia.

Reduction in Travel Time and Costs:

The establishment of such digital health
solutions in Jazan has favoured patients by saving their
time and money while traveling to cities for specialized
health treatment. Historically, the case in point is that
residents living in peripheral areas, such as those in Fayfa
and Al-Darb, have difficulty availing themselves of
tertiary healthcare as they would have to travel a
considerable distance, and the road infrastructure
maintenance was very poor- (Alsharif & Al-Ghamdi,
2024). For instance, about 150 km would be travelled
from home to hospital in Jazan city, will add
transportation cost to the patient (Saudi Healthcare
Consulting, 2025).

In this manner, with the integration of the
telemedicine setup and Seha Virtual Hospital (SVH), a
new era arises wherein patients increasingly consult
specialists without needing to travel extensively. Studies
show that the modern infrastructures of telemedicine
within the Jazan region have promoted decreased
transportation costs for patients by around 30%,
especially for patients with chronic diseases who need
long-term follow-ups for medical care (Algahtani et al.,
2023). Such improved access to health services has
increased patient compliance and shortened waiting
times on treatments, improving their outcomes (WHO,
2024).

Furthermore, as an increasing number of mobile
health applications become available, people can monitor
their health using various digital tools-and it is especially
beneficial for pregnant women, elderly persons, and
people with disabilities, who, unlike before, are no longer
required to undertake long distances for appointments for
routine medical consultations (Alsharif & Al-Ghamdi,
2024). These innovations reduce congestion in hospitals
within cities, provide needed services to rural dwellers in
time, and therefore improve health delivery.
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Optimizing Healthcare Resources:

Improve efficiency in service delivery by
making use of healthcare resources and reducing the
strain on healthcare infrastructures. By Al-powered
diagnostics, electronic health records (EHR), and
telemedicine services, digital health technologies
contributed maximally towards optimizing and
workforce management in Saudi Arabia- (Algahtani et
al., 2024).

One major benefit that these have is to keep
patients from travelling to hospitals. For a while now,
urban medical centres have been overloaded, and there
are long queues, which can often result in delay of
treatment. Digital health can reduce emergency room
attendances by as high as 30% and shift those resources
to the cases that really need immediate attention (WHO,
2023). Such arrangements would conserve the hospital
resources while increasing the availability of medical
staff (Alghamdi et al., 2023).

Al-powered predictive analytics in healthcare
smoothens the operations in hospitals through
predication of patient admission rates, resource
utilization, and workforce allocation-all of which make it
possible for adequate preparations to be made for any
eventuality, especially in areas otherwise underserved
during busy health crises like flu seasons or pandemics
(Khan et al., 2024). Machine learning algorithms also
enable reduction of waste through direct optimization of
medical inventory to ensure that resources like
medications, ventilators, and ICU beds are delivered to
the area of greatest need (WHO, 2023).

Resource optimization indeed relies heavily on
the automating tasks in administrative processes. Aside
from the EHR systems, administrative medical work can
be minimized by Al chatbots. Hence, healthcare workers
might shift their emphasis from paperwork to patient care
(Algahtani et al., 2024). That increases productivity and
efficiency among healthcare institutions and thus
narrows within brackets the urban-rural healthcare
divide.

Enhancing Preventive Healthcare:

Alkhaldi et al. (2024) stated that preventative
healthcare is among on priority redirected topics in Saudi
Arabia healthcare strategies, and much investment is into
data-driven health initiatives that would encourage early
detection, disease preventing, and educating patients.
The advent of Al-enabled predictive analytics, wearables
for health monitoring, and personalized health
applications have changed how a person manages their
health and diminishes chronic illness incidences and
hospital admissions.

Al-enabled health screening is regarded as one
of the greatest advances in preventive healthcare-as-it-
becomes possible to know about health problems before
any signs manifest or evident symptoms appear. An

example of digital twin technology used in the Sehhaty
app is the monitoring of substantial health parameters,
such as blood pressure, glucose level, and heart rate
through body sensors that practically give early warnings
for hypertensive, diabetic, and cardiovascular diseases
when the real data are captured, prompting patients to
seek assistance before complications arise (Saudi
Healthcare Consulting, 2025).

That is, one other of the most significant
developments in preventive health: detecting potential
health risks even before any symptoms are shown using
Al-powered health screening tools. In this case, for
example, the key health parameters like blood pressure,
glucose level, and heart rate are monitored by digital twin
technology in the Sehhaty app. Using real-time data
collection from the above tools, early warnings on
hypertension, diabetes, and even conditions like
cardiovascular diseases are given to the patient,
prompting him or her to seek medical consultation before
complications (Saudi Healthcare Consulting, 2025).

Wearable health devices include smart watches
and fitness trackers that are important in initiating
effective physical activity for their usage. According to
research findings, an individual with wearable health
monitors is 40% more likely to achieve his or her daily
physical activity objectives along with healthy diet
maintenance (Alghamdi & Algahtani, 2023). Sleeping
patterns, calories consumed, or even taking part in
exercises aid users in carrying out preventive health
measures concerning the likelihood of obesity, heart
problems, and metabolic disorders (WHO, 2023).

Such telemedicine platforms have also served
preventive health care by providing consultation
services. Patients would not wait until symptoms worsen
for seeking real-time medical guidance on healthy
lifestyle practices, stress management, and vaccination
schedules. Digital health initiatives have also proved
beneficial to the country's national immunization
program, bringing children and at-risk populations under
95% coverage with vaccinations (Khan et al., 2024).

Challenges and Considerations in Data-Driven
Healthcare Transformation:

Much has been achieved in the transformation
of healthcare in Saudi Arabia, yet certain challenges and
considerations still need to be addressed for data-driven
solutions to supersede their conventional application in
areas like Jazan, which is mostly rural.
= Infrastructure and Connectivity Problems:

Telemedicine and other digital tools have been little
regarded with respect to the present medicine in
isolated regions. Jazan is one of the many rural areas
in Saudi Arabia still holding poor network coverage
and continuously limited bandwidth. This, thus,
makes it impossible for these telehealth services to
be delivered. Thus, the individuals in these areas
find virtual consultations, medical records, and other
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critical or vital services out of reach (Al-Kahtani,
2024).

= Digital Literacy and Trust: Digital health solutions
will necessitate some measure of digital literacy,
which is often challenging in these rural areas. The
elderly or the economically unfortunate cannot
master mobile applications, online consultations, or
keeping health data in a digital mode (Al-Hanawi et
al., 2023). Also, there is a record of mistrust about
such digital healthcare solutions due to factors like
data privacy, security, and quality of care at a
distance (Alharthi & Alharthi, 2024).

=  Work Force readiness: Telemedicine will not be
successful unless adequate training for health care
providers is given to use such digital platforms.
They are very scantily endowed in rural Jazan, while
much of the rest of Saudi Arabia has care providers
who have inadequate professional education and
skills on telemedicine technology (Al-Shehri, 2023).
Thus, the shortfall may affect the quality of remote
consultation and limit the anticipated advantage of
policy framing within these digital health initiatives.

= Regulatory and Legal Complexities: Strong legal
and regulatory frameworks are warranted to
integrate telemedicine in the healthcare system of
Saudi Arabia. Some of these are cross-border
licensure for healthcare providers, reimbursement
for digital consultation, and patient consent for
remote services (Al-Said, 2022).

CONCLUSION

Transforming the healthcare sector using data in
the southwest of Saudi Arabia, especially in areas like
Jazan, is indeed a great step in bridging years' worth of
gaps that have existed between rural and urban health
care. Telemedicine, artificial intelligence in diagnostics,
and mobile health-based applications have really ensued
a phenomenal pace in the Kingdom towards ensuring
health access to and increasing efficiency without
traveling distance and costs to rural people while sharing
optimised health resources. Such innovative features
consequently provide efficient care and eventually
improved health outcomes. Increased shift of these
digital tools towards preventive health will also probably
bear the burden of reduced chronic disease thereby
taking pressure off the health system.

However, while many facilitators are at work,
there are such hindrance scenarios. This mainly concerns
infrastructural constraints, differences in digital literacy,
readiness of personnel, and barriers in regulation to be
addressed so that everyone can enjoy equity in access to
health benefits. Success of data-based interventions in
healthcare relies on how well these barriers are reduced

to ensure that health personnel and patients access all
required resources and support.
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