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Abstract— The healthcare system in the Kingdom of Saudi
Arabia (KSA) is going through transformative changes as
part of the Kingdom’s 2030 vision. One of the main pillars of
this vision is to improve the healthcare and wellbeing of
Saudi citizen. The area of mobile health (m-health) focuses
on the use of mobile and Internet technologies for improving
healthcare delivery. From the healthcare perspective, the
introduction of new and innovative approaches of mobile
and digital health solutions in the KSA are timely to enable
efficient and effective healthcare delivery services that are
vital for the realization of the country’s 2030 vision in the
healthcare and wellbeing areas. The KSA has made
noteworthy strides in adopting Health IT and e-health
technologies into their healthcare system, and recently a
national e-health strategy was drafted and adopted by the
ministry of health. However, from the m-health and digital
health perspectives there are no national strategy in the KSA
in these important areas. The increasing patient population
in chronic diseases, combined with spiraling healthcare costs
and pressure on healthcare services makes it timely and
important to introduce these concepts into the wider
healthcare system. These are considered pivotal drivers in
the country’s healthcare and patient care transformation
process. Furthermore, the unprecedented penetration and
usage of smart phones and internet access by the KSA
population can drive this change towards accelerated and
wider adoption of m-health and digital health services.
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L.

The KSA is in the midst of an accelerated digitization
of the country’s healthcare services and related health
economy as a key driver for the implementation of the
Kingdom’s vision 2030. Many social and economic
changes in the Kingdom are driving this change. KSA is
developing long-term strategic vision for diversifying and
transforming healthcare systems as part of ‘knowledge
society’ vision. From the healthcare services perspective,
the Saudi Ministry of Health housed 250,000 personnel,
including 31,516 physicians and 75,978 nurses, and
operated 249 hospitals with 34,000 beds. The ministry is
responsible for 60% of healthcare services in the country,
with the remaining 40% managed by several semi-public
organizations and the private sector [1]. From the digital
society perspective, the KSA has one of highest
penetration of smart phones, Internet and social
networking usage in the Gulf and the Middle East. The
recent statistics indicate that smart phone users in KSA
will increase from 21.3 million users in 2014 (64%) to
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more than 25.3 million by 2021 compounded with high
usage of social media across the Kingdom [2,3].
Historically, from the e-health perspective, it has been
introduced in the Kingdom for more than a decade, but it
was implemented on local and on regional levels [4-6].
More recently a national e-health strategy was drafted and
adopted by the ministry of health in the Kingdom [5]. In
this strategy, a five-year e-health roadmap has been
planned to support the primary ministry of health business
goals with the following objectives [5] like, patient care,
connecting providers at all levels of care, measuring the
performance of healthcare delivery and transforming
healthcare delivery to a consistent, world-class standard.
However, few studies that addressed the impact and
effectiveness of e-health services in the Kingdom indicated
several barriers [4]. The identified barriers include the
implementations of electronic medical records (EHR) in
the Kingdom. These were summarized as [6,7]: Human
resource and social barriers: these barriers relate to the lack
of human resources also barrier that related to believes,
behaviors and attitudes of the Saudi clinicians and
healthcare professionals towards (EMR) adoption and
implementation issues. Financial barriers: these barriers
include the funding and implementation challenges of the
EMR in primary care health clinics and hospitals.
Professional barriers: these barriers relate to the support,
motivation, appropriate time planning, support and training
aspects of the Saudi clinicians and healthcare professional
on different EMR systems. Legal and regulatory barriers:
These include barriers like the lack of the appropriate
policy and governance regulations, privacy and security
challenges and the absence of relevant legislations.
Organizational barriers: These include the challenges that
relate to the current hospital management practices,
training and the lack of effective monitoring and
evaluation mechanisms and other workflow issues and
technical  barriers:  These include IT  support,
interoperability and standards, security privacy and others
such as system and computer updates and depreciations.
These studies also indicated that social and human
resources, financial and technical barriers are the major
categories towards the successful and effective
implementation of nationwide EMR systems. However,
recent steps have been taken by the Ministry of Health to
alleviate these barriers, there are still many challenges
required for nationwide and successful EMR
implementation and adoption. These include long-term
planning, selection of the right tools and systems and the
appropriate implementation strategy. Since, 2007 and with
the introduction of smart phone technologies, there has



been unprecedented intake and penetration of mobile
phones among Saudis. Similarly, there has been an
unprecedented and global usage of wide range of m-health
solutions and healthcare delivery services that dominated
the healthcare delivery landscape scene within the last
decade [9]. These fundamentally altered many of the e-
health implementation frameworks to meet the 21st
century technological changes and to adapt to the
healthcare challenges including increasing levels in the
chronic diseases, aging population, communicable diseases
and others. This led to the migration of most e-health
access platforms of EPR and EHR to move towards mobile
and wireless access technologies to provide more flexible
and effective healthcare data access tools anytime and
anywhere, leading eventually to more efficient access tools
and better patient education and empowerment. However,
this process brought other challenges including security,
privacy, authentication and the resistance to change from
existing health care practices. From the m-health
perspective, to date there is no national mobile and digital
health strategy in the Kingdom. However, this process is
fast changing with increased digitization of the Saudi
society and increasingly more mobile and digital health
approaches are being used for different healthcare delivery
applications across the Kingdom. Considering the
importance and their pivotal role in transforming the
Kingdom’s healthcare services and citizen’s wellbeing as
part of vision 2030, it is timely and important that more
awareness and larger mobile and digital health services to
be applied and implemented across the Kingdom together
with clear digital and mobile health policies to be
developed and adopted. In the next section we present an
overview and literature survey of the m-health studies and
work to date in the KSA.

II.

m-health and digital health are relatively new concepts
in the KSA. This is evident in the current status of limited
studies and lack of large-scale research and
implementation activities within the healthcare sector and
research institutions in the KSA. However, more recently
mobile health was focus of interest from most healthcare
ecosystem and stakeholders in the KSA. The benefits of
digital and mobile health have been increasing in
recognition of their transformative role in improving
healthcare delivery services, patient care and wellbeing
and considering the high level of pervasiveness and usage
of smart phone and social media technologies in the KSA.

However, there is lack of understanding of the four
information and communication technologies (ICT) for
healthcare pillars that need to be clarified. These areas are
typically categorized into the four domains of
telemedicine, telehealth, e-health and m-health [8]. The
premise is that these terms are not interchangeable,
because they represent different concepts and related
activities, and this becomes evident if we consider their
respective origins [9]. For example, from the e-health
perspective the origin of the concept is still debatable, but
there is a consensus that it started in about 1999-2000 with
the start of ‘dot com bubble’ [10]. e-health was defined by
the World Health Organization (WHO) as ‘the cost-
effective and secure use of ICT in support of health and
health-related fields, including health-care services, health
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surveillance, health literature, and health education,
knowledge and research’ [11]. The key common ground
for e-health is the use of technology, electronic processing
and communication networks for different healthcare
services. These are translated in the different HER or EMR
systems that we discussed earlier.

Mobile health was first introduced and defined in 2003
as ‘mobile computing, medical sensor and communications
technologies for healthcare’ [9, 11]. In 2011, the WHO,
argued in their global observatory for e-health service
report, asserted that there is so far no standardized
definition of m-Health, citing it as ‘medical and public
health practice supported by mobile devices, such as
mobile phones, patient monitoring devices, personal digital
assistants (PDAs), and other wireless devices’[12].
However, some of the terminologies and interpretation
used in this definition (e.g. the now obsolete PDA) are
strongly debatable and adds to the confusion surrounding
the m-health concept. There is obvious view that the
inclusion of m-health as a sub-domain of e-health reflects
the current paradox of the differentiation between the two
concepts [9]. The unprecedented global growth and usage
of smart phone technologies lead to the introduction
numerous e-health and m-health applications and services
globally. Figure 1 illustrate the general representation of
the concept of mobile health [9]. m-health has been
increasingly viewed as essential tool for tackling many of
the global healthcare challenges facing both the developed
and developing countries. These include diverse
applications and clinical areas such as chronic disease
management, nutrition, wellness, effective patient-
healthcare provider communications, behavioral change
and coaching aspects [9,11]. Further, m-health also created

massive opportunities for digital market driven
opportunities. These include global community from
industry sectors, medical devices, data content,

communications and mobile phone industry, e-commerce,
clinical IT services etc. Due to this proliferation, m-health
has been widely understood and recognized as ‘smart
phone centric’ tool that enables effective communications
and allows patient empowerment through innovations via
mobile applications (Apps) to provide better healthcare
outcomes rather than a multidisciplinary scientific area [9].
The literature review of these diverse areas and benefits of
mobile health applications are numerous and is beyond the
scope of this paper and can be cited elsewhere [9-12]. The
term ‘digital health’ has been recently introduced and used
synonymously with m-health. However, this represent yet
unclear and ambiguous umbrella terminology that captures
most of the ICT for healthcare domains mentioned earlier
and combined with recent advances in digital, computing
and genomic developments. These include for example big
data, cloud computing, quantified self, gamification,
genomic sequencing etc. However, to date there is no clear
or global definition of digital health and there is ongoing
debate on the nature and the origin of this term.

More recently the WHO published a classification of
digital health interventions (DHIs) categorizes the different
ways in which digital and mobile technologies are being
used to support health system needs that are targeted
primarily at public health audiences [13]. These and other
cited resources can be useful references for planning and



implementing future mobile and digital health initiatives
and policy framework for successful mobile and digital
health programs tailored for the Kingdom’s healthcare
needs and patient services.

Figure 1. The Basic building blocks of m-Health (Adapted from [9])
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The potential benefits of m-health in different clinical
areas and improving healthcare delivery has been covered
extensively elsewhere [9, 11]. Although, there has been a
notable interest in mobile health in the Kingdom recently,
the volume of the published studies in this area remains
relatively low compared to the global interest.
Furthermore, most of these studies aim to introduce the
concept with basic insight of the clinical and patient
benefits. A general survey of the published work on m-
health in the KSA was conducted in April 2018. These
studies reviewed through the Google, Google scholar and
the PubMed database on the published papers and
information related to mobile health in KSA. The
keywords used were “mobile health”, “m-health’, “mobile
health applications”, “mobile phone”, “health Apps” in
Kingdom of Saudi Arabia. The articles written only in
English and published after 2013 were selected.
Conference papers, newspaper and other articles of
commercial nature were excluded from the review. The
topics of telemedicine, telecare, telehealth and e-health
were also excluded from the results. This general survey
yielded a modest 10 journal publications that falls within
the general areas of m-health. Most of these studies can be
categorized within the following areas:

LITERATURE REVIEW

1- Mobile health and applications of social media,
text messaging for monitoring and management of specific
disease conditions and health problems such as diabetes,
mental health, weight loss, antenatal care and other areas
[14-21].

2-  Perceptions and benefits of using mobile phones
for the benefits of patients and health care providers and
medical practitioners [22, 23]

A summary of the extracted data of these studies are
presented in Table 1. The majority of these studies fall
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within the literature review survey, feasibility and pilot
study themes or as general introduction. These
publications indicate a limited but increasing trend of
interest within both research institutions and healthcare
providers in m-health. However, there is need to increase
this modest number of studies by introducing more
research programs and funding opportunities in this
important area that aim to conduct large systematic
intervention studies and provide better evidence on the
benefits of m-health for both patients and healthcare
providers.

TABLE L. SUMMARY INFORMATION OF MOBILE HEALTH (M-
HEALTH) STUDIES IN THE KINGDOM OF SAUDI ARABIA

Authors

Type of Study

Summary of Results

Alanzi [14]

Systematic ~ review
of social media for

Social  networking can  be
considered as an important tool in

education system

diabetes better diabetes education and
management management
Alanzi et | Social networks for | Social networking tools tailored
al. [15] Mobile diabetes | for Saudi patients applied for
management better diabetes management
Alotaibi et | Mobile diabetes | Development of Mobile diabetes
al. [16] management and | management system for

improving education and better
blood glucose control.

Alotaibi et
al. [17]

Mobile diabetes
management system

The general system architecture of
a mobile diabetes self-
management system for Saudi
patients.

Atallah
[18]

Mobile health
applications for
Saudi mental health
patients.

The acceptability and usage of
mobile health applications and
tools among Saudi mental health
patients for increased educational
awareness and progression status
of depression and/or anxiety.

Alnasser et
al. [19]

Arabic mobile
health  application
for weight loss

Weight loss application can be
potentially an effective and
popular tool for reducing weight
in Saudi Arabia

Bahanshal Text messaging for | The feasibility of developing an
[20] antenatal care | Arabic version of the text
(Text4Baby) messaging for antenatal care for
Saudi pregnant women with
potential benefits.
Alsalamah | General review of | Not all commercially available
[21] Mobile health | mobile health applications can be
applications in | recommended for use in
emergency medicine | emergency medicine departments.
departments. These need to be evaluated and
verified before deployments.
AlKlaub et | Feasibility study on | Mobile phones can significantly
al. [22] mobile phone as | improve the knowledge of
educational tool for | mothers toward their child's oral
children’s oral | health status.
health.
Jamal et al. | Evaluation of smart | Majority of the participants agreed
[23] phone usage by | with the concept of integrating
Saudi medical | medical staff mobile phones with
residents. the hospital information system.

IV. DISCUSSION

Increasingly new m-health models and framework
approaches are being introduced globally that aim for

patient empowerment,
representing  disruptive

mobility

better healthcare access

and

opportunities  for

improving existing healthcare delivery mechanisms.
The unprecedented growth and interest in m-health,
especially in recent years is mainly due to the recent




advances and rapid innovations in mobile communications,
smart and wearable sensing linked to the internet. These
are increasingly aiming to transform the quality of
healthcare delivery and associated clinical benefits on a
global scale.  However, this massive interest and
proliferation has not yet been widely introduced and
translated successfully into the KSA. The KSA is
undergoing major socio-economic development and
progress, however, it is also facing many healthcare
challenges associated with increasing cost burdens and
pressure on specialist care and treatments. These are also
compounded by the changing wellness and unhealthy
patterns within the Saudi society such as increasing
sedentary lifestyles, poor sport activities, poor pattern of
eating habits and others. These leads to high prevalence of
non-communicable disease such diseases such as diabetes,
hypertension, cardiovascular, cancer and others. For
example, the prevalence and associated costs of diabetes
and its complications alone were estimated to cost (17
Billion Saudi Riyal) or $3.2 Billion in 2014 [24].

Form the technological perspective, the introduction of
m-health is both important and timely to alleviate and
prevent some of these health burdens in the KSA. These
innovations can also contribute to the Kingdom’s 2030
vision on improving the healthcare and wellbeing of
citizens. However, the incorporation of m-health and
digital health services into the healthcare system remain
challenging. This move is fraught with many clinical,
social, cultural barriers with many financial, regulatory and
security hurdles. In order to realize the Kingdom’s new
vision and to adapt more efficient and effective healthcare
services, the Ministry of Health recently adopted new
institutional strategy that aim to establish a number of
government owned companies and sector that will aim to
compete with each other and with the private healthcare
sector. The objective is to introduce and provide more
effective and efficient healthcare services throughout the
KSA like mobile health innovations.

The key drivers for introducing m-health in the KSA
can be summarized as:

1. Increasing healthcare burden and costs of care
especially in the chronic diseases and the need to
improve current healthcare practices and to
provide more efficient and patient centered care.
The rapid socio-economic changes in the KSA
with high level of access and penetration of smart
phone and social media usage and other digital
communication channels that represent an
existing use infrastructure for such services.

The policy of digitization of the healthcare
services through new privatization strategy and
with new public-private-partnerships (PPP) by the
Ministry of Health.

The success and embracement of other disruptive
economies and sectors such transport (UBER),
retail (Soug/Amazon) that can form exemplars for
the mobile health sector.

However, from the few studies outlined earlier, the
potential to introduced earlier should not lead to the severe
cases of ‘pilotitis’ and pattern similar to other m-health
initiatives in the developing world. There is need for
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introduction of clear policy and strategy for moving
forward with scaling-up plans beyond any of these pilot
studies. There are massive opportunities for adopting m-
health and digital health in the KSA, there are also many
challenges and barriers that need to be overcome to allow
the successful and large-scale m-health implementation
within the Kingdom. These include the following barriers:
1. Lack of clinical and technical expertise: These
barriers related to the lack of the clinical and
human resources specialized in mobile and digital
health in the Kingdom. These need to be tackled
by providing new specialist training and teaching
programs within the medical school to increase
the level of awareness and specialty in mobile and
digital health among Saudi doctors and healthcare
providers.
Long term m-health strategy and economic
policy: These include the lack of long-term m-
health strategy and economic planning policy for
m-health in the Kingdom. This important barrier
needs to be addressed appropriately to plan new
and specific m-health and digital health policy
and economic strategy tailored for the Kingdom’s
urgent healthcare needs and challenges.
Social and human barriers: These barriers include
the uncertainties, the motivation among patients
and their awareness to the benefits of m-health in
many healthcare sectors. This barrier is vital for
the success of any m-health initiative in the
Kingdom. Both the government and the other
public and private sector (telecommunications,
insurers, and healthcare providers) need to have a
long term and sustainable plans to the
introduction and long-term benefits of m-health.
Legal, privacy and regulatory barriers: These
include the lack of the appropriate legal policies
and governance regulations, including privacy
and security challenges and the absence of
relevant legislations.

The following recommendations can represent a m-
health road map or action plan for new strategy within the
KSA:

1. The need to increase awareness on the
benefits of mobile and digital health among
policy makers and healthcare providers.
Also, to identify and address the key national
healthcare priorities and the specific m-health

interventions that can provide better
outcomes and patient benefits.

2. The establishment of strategic and
sustainable national m-health/digital health
plan for the Kingdom.

3. Establishing mobile health/digital health
research centers within the key medical and
university institutions for training and
education in this important area.

4. Development of vibrant medical and
technology sectors in the country with
private and PPPs to ensure successful and
sustainable m-health services.

5. The establishment of a Saudi regulatory body

to supervise these services and oversee the



relevant security, privacy and ethical issues
of these systems and applications.

V.

The potential of mobile and digital health innovations
in transforming the current healthcare services in KSA is
boundless. The KSA 1is currently undergoing major
digitalization process and efficiency transformation in key
economic sectors including the healthcare sector. This
review presented the current status of m-Health and digital
health in the KSA. The limited number of the published
work in this area compared to the global levels indicate the
urgent need for more rigorous efforts and strategy to
increase the awareness and pervasiveness of m-health
services. The study also indicated that the lack of
awareness on the importance of m-health in the country
compared to e-health services in the healthcare sectors.
This can be attributed to the lack of clear differentiation
between the two areas. However, there are many
challenges associated with the introduction and wider
adoption of m-health in the public and private healthcare
sectors in the Kingdom. Further work is required by both
the healthcare policy makers and other stakeholders
interested in this area and some recommendations that can
constitute an action plan or road map towards achieving
these goals.

CONCLUSION

REFERENCES

[1] AlMazroa M, Cost of diabetes in Saudi Arabia, (Abst.),
Iproceedings, iproc; 4(1):e10566, doi:10.2196/10566, 2018, (iproc

2018;4(1):e10566), doi:10.2196/10566 (Accessed, April 2018).

International Telecommunications Union — ITU, Measuring the
Information Society Report, 2015,https://www.itu.int/en/ITU-
D/Statistics/Documents/publications/misr2015/MISR2015-w5.pdf
(Accessed, April 2018).

Statistca, The Statistics Portal, The number of smartphone users in
Saudi Arabia from 2014 to 2021,
https://www.statista.com/statistics/494616/smartphone-users-in-
saudi-arabia/, (Accessed April 2018).

Alsulame, K., Khalifa M., Househ, M., E-Health status in Saudi
Arabia: A review of current literature, Health Policy and
Technology, 5, 204-2010, 2016.

Ministry of Health Portal- KSA, National e-health strategy,
Ministry  of  Health, Kingdom of Saudi  Arabia,
https://www.moh.gov.sa/en/Ministry/nehs/Pages/default.aspx,
(Accessed, April 2018).

Hasanain R , Vallmuur K, Clark M, ‘Progress and challenges in
the implementation of electronic medical records in Saudi Arabia;
A systematic review’, Health Informatics- An International Journal
(HIW), 3, 2, DOIL: 10.5121/hiij.2014.3201, May 2014 ( Accessed,
April 2018).

Khalifa M., Barriers to health information systems and electronic
medical records implementation, Procedia Computer Science, 21,
335-342,2013.

Bashshur R, Sanders J H, William G and Shannon G W Eds.
(1997). Telemedicine: Theory and Practice, Springfield, Illinois:
Charles C Thomas Publisher Ltd, ISBN 0-398-06731-7.

[2]

B3]

[4]

[5]

[6]

[7]

(8]

327

(9]

[10]

(1]

[12]

[13]

[14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

Istepanian, R and Woodward, B , m-Health: Fundamentals and
Applications, ISBN 978-1-118-49698-5, Wiley-IEEE Press, N. J.
USA, 2017.

World Health Organization, Global diffusion of eHealth: Making
universal health coverage achievable- Report of the third global
survey on eHealth, WHO, 2016, ISBN: 978-92-4-151178-0.

Malvey D and Slovensky D J, m-Health: Transforming healthcare,
Springer, N.Y., 2014.

World Health Organization (WHO), M-Health new horizons for
health through mobile technologies, Global Observatory for
eHealth series: 3:5-6, 2011, WHO Library Cataloguing-in-
Publication Data, ISBN 978 92 4 156425 0.

World Health Organization (WHO), Classification of digital health
interventions; A shared language to describe the uses of digital
technology for health -V1.0, 1-20, WHO publications, 2018.

Alanzi T, Role of Social Media in Diabetes Management in the
Middle East Region: Systematic Review, ] Med Internet Res, (Feb
13); 20(2):e58, 2018.

Alanzi T, Istepanian, R, Philip, N , Design and Usability
Evaluation of Social Mobile Diabetes Management System in the
Gulf Region, JMIR Res Protoc (Sep 26); 5(3):¢93, 2016.

Alotaibi M , Istepanian R, Philip N, mobile diabetes management
and educational system for type-2 diabetics in Saudi
Arabia(SAED), Mhealth ; 2: 33. Published online doi:

10.21037/mhealth.2016.08.01, 2016.

Alotaibi M , Istepanian R, Sungoor A, Philip N, An intelligent
mobile diabetes management and educational system for Saudi
Arabia: System architecture, : IEEE-EMBS Int. conference on
biomedical and health informatics (BHI), 1-4 June, Valencia,
Spain,doi:10.1109/BHI.2014.6864296, 2014.

Atallah N, Khalifa M, El Metwally A, Househ M, The prevalence
and usage of mobile health applications among mental health
patients in Saudi Arabia, Computer Methods and Programs in
Biomedicine, 156, 163-168, 2018.

Alnasser A, Sathiaseelan A, Al-Khalifa A, Marais, D,
Development of ‘“Twazon’: An Arabic App for Weight Loss, JIMIR
Research Protocols,5(2):¢76, 2016 doi:10.2196/resprot.5497.

Bahanshal S, Coughlin S, Liu B. For You and Your Baby (4YYB):
Adapting the Centers for Disease Control and Prevention’s
Text4Baby Program for Saudi Arabia, JMIR Research Protocols,
6(2):¢23, 2017, doi:10.2196/resprot.5818.

Alsalamah M, The trustworthiness of mobile Health applications
for emergency medicine, J. Health Informatics in developing
countries, 1,11, 1-15, 2017,
http://www jhidc.org/index.php/jhidc/article/view/154/208,
Accessed May 2018.

AlKlayb SA, Assery MK, AlQahtani A, AlAnazi M, Pani SC.
Comparison of the Effectiveness of a Mobile Phone-based
Education Program in Educating Mothers as Oral Health Providers
in Two Regions of Saudi Arabia. Journal of International Society
of Preventive & Community Dentistry, 7(3):110-115, 2017,
doi:10.4103/jispcd.JISPCD_95_17.

Jamal A, Temsah M-H, Khan SA, Al-Eyadhy A, Koppel C, Chiang
ME. Mobile Phone Use Among Medical Residents: A Cross-
Sectional Multicenter Survey in Saudi Arabia, JMIR mHealth and
uHealth, 4(2):e61, 2016, doi:10.2196/mhealth.4904.

Alotaibi A, Perry, L Gholizadeh, Al-Ganmi A, Incidence and
prevalence rates of diabetes mellitus in Saudi Arabia: An overview,
Journal of Epidemiology and Global Health, 7, 4, 211-218, 2017,
doi.org/10.1016/j.jegh.2017.10.001.



