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Abstract

KSA is transforming its healthcare system by developing
and implementing Clinical Practice Guidelines (CPGs), a
tool designed to improve patient outcomes, standardize
care, and facilitate evidence-based decision-making.
CPGs are crucial in addressing healthcare disparities,
thereby promoting health equity and patient experience.
They are integral to KSA’s healthcare transformation
agenda. The development process involves topic selec-

This article is part of a special issue entitled: JTUMED_SI_
Healthcare transformation published in Journal of Taibah Uni-
versity Medical Sciences.

tion, evidence gathering, and guideline development and
dissemination, with the National Centre for Evidence-
Based Medicine (NCEBM) responsible for the appraisal
and publication of quality CPGs. However, the current
guideline landscape faces challenges such as conflicts of
interest, lack of key stakeholder groups involved, meth-
odological rigor, and inadequate monitoring as well as
feedback loop.
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In this article, we discuss how we can overcome these
issues. For instance, healthcare organizations can provide
resources, integrate CPGs into electronic health records
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(EHRs), and create a culture that values evidence-based
practice and continuous quality improvement. Technol-
ogy plays a pivotal role in the successful implementation
of CPGs, with EHRs, telemedicine, and artificial intelli-
gence reshaping healthcare delivery across the globe.

Future prospects for healthcare in KSA include the
increasing use of technology, patient-centric care, and the
adoption of digital healthcare technologies. By embracing
innovation, fostering collaboration, and prioritizing
patient-centric care, Saudi Arabi is paving the way for a
new era of excellence in healthcare.

Keywords: Artificial intelligence; Clinical practice guidelines;
Digital healthcare technologies; Healthcare transformation;
Implementation; KSA

© 2024 The Authors. Published by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction
Healthcare transformation: clinical practice guidelines

In an era where healthcare is rapidly evolving, KSA
stands at the forefront of redefining and revolutionizing its
medical landscape.' One of the most significant steps in this
transformation is the development and implementation of
Clinical Practice Guidelines (CPGs) — a powerful tool
designed to improve patient outcomes, standardize care,
and facilitate evidence-based decision-making across the
nation.” This comprehensive deep dive into the CPG
development and implementation process unveils the
driving forces behind KSA’s healthcare revolution,
exploring the challenges, successes, and future prospects of
this ambitious endeavor. By embracing innovative
approaches, fostering collaboration, and prioritizing
patient-centric care, the Kingdom of Saudi Arabia (KSA)
is paving the way for a new era of excellence in healthcare —
not just within its borders, but as an inspiring regional and
global leader.”* This paper examines the complexities of this
transformative movement and analyzes its impact on the
evolution of healthcare in KSA.

Changing healthcare context in the KSA

The KSA is facing a new set of challenges overloading the
healthcare system, which flag the need for a health
transformation.

Some of the healthcare challenges are’”:
e Unhealthy lifestyle: Up to 75% of the population do not

undergo regular check-ups, and 60% are overweight or
obese.”

e Spiraling costs: The average increase in government health
care budget has been +7% YoY since 2010.7%

e Increasing chronic conditions: Currently there are more
than 5 million people diagnosed with chronic conditions,
and it is estimated that this number will increase to §—10
million by 2030.”

e Premature deaths: Forty-six percent of deaths due to non-
communicable diseases in the KSA are premature (in
people younger than 70 years old), compared to under
25% in Western Europe.m"ll

Importance of CPGs

CPGs are essential tools in modern healthcare, serving as
systematically developed recommendations that assist
healthcare professionals in making informed decisions about
patient care.'” These evidence-based guidelines not only
promote the standardization of care but also ensure that pa-
tients receive the most up-to-date and effective treatments
available. By incorporating the latest scientific evidence and
expert consensus, CPGs enable healthcare providers to
deliver consistent, high-quality care across diverse settings
and patient populations. This adaptability requires inten-
tional design and consideration of local contexts. For
example, while CPGs for vaccinations can often be general-
ized globally, more specific guidelines, such as those for
managing birth asphyxia, need to be tailored to the unique
healthcare environments and population characteristics of
each region. This highlights the importance of both specificity
and flexibility in the development of CPGs to ensure they are
applicable and effective across diverse patient populations.' 3

In KSA, the development and implementation of CPGs
are integral to the KSA’s ambitious healthcare trans-
formation agenda. 14 With a rapidly growing population and
increasing prevalence of chronic diseases, the nation
recognizes the need to continuously enhance its healthcare
system to provide timely, efficient, and effective care for its
citizens. A change in the culture of implementing CPGs is
a critical step towards achieving this goal, as these
guidelines establish a framework for evidence-based prac-
tice, promote interdisciplinary collaboration, and ultimately,
improve patient outcomes. 15

Furthermore, CPGs also play a crucial role in addressing
healthcare disparities and promoting health equity.“’ While
CPGs are instrumental in standardizing care and
potentially reducing disparities, they are not a panacea for
achieving health equity. CPGs must be part of a broader
strategy that includes rational policies and informed
regulations to ensure equitable access to quality care. This
comprehensive  approach  should consider  social
determinants of health, resource allocation, and the
removal of systemic barriers that hinder access to care. By
integrating CPGs within a framework of supportive
policies and regulations, we can more effectively address
healthcare disparities and promote health equity.'”'® By
identifying best practices and standardizing care, guidelines
can help bridge gaps in knowledge and ensure that all
patients, regardless of their socioeconomic background or
location, have access to the same high-quality care. In this
way, the ongoing development and implementation of CPGs
in KSA contribute to a more equitable and inclusive
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healthcare system, which is essential for the overall well-
being and prosperity of the nation.

Process of developing CPGs

The development of CPGs is a complex, multi-step pro-
cess that involves several stages including topic selection,
evidence gathering, guideline development, and dissemina-
tion.'” In the KSA, the process of developing guidelines in
alignment with international best practices and standards
was initially supervised by the Vision Realization Office of
the Health Holding Company under the Ministry of
Health (MOH).Z(’ However, after extensive Responsible,
Accountable, Consulted, and Informed (RACI) assessment
and review of all stakeholders who could lead this initiative
nationally, its leadership was transferred to the National
Center for Evidence-Based Medicine (NCEBM), a body
under the aegis of the Saudi Health Council established by a
royal decree in 2019. The transition of leadership to the
NCEBM underscores KSA’s commitment to aligning its
health policies with global standards. While the NCEBM
does not directly develop CPGs, it plays a pivotal role in
appraising and setting standards for these guidelines based
on international best practices.

Through its appraisal process, the NCEBM ensures that
existing CPGs align with the latest scientific evidence and
global benchmarks. This process helps identify and address
any gaps, ensuring that healthcare practices are both
evidence-based and effective. By developing standards for
CPGs, the NCEBM also provides healthcare providers with
consistent and reliable guidelines. This standardization is
crucial for maintaining high-quality care across diverse
settings.

Furthermore, the NCEBM collaborates with interna-
tional organizations (GIN-McMaster University, GRADE-

Pro, and Elsevier) to integrate global best practices into
local healthcare policies. This collaboration supports the
adoption of innovative healthcare solutions, thereby
enhancing the quality and equity of healthcare in KSA.

Topic selection is the first and most critical step in the
process of CPG development, as it determines which areas
of clinical practice will be addressed by the guidelines.
Typically, topics are chosen based on factors such as disease
prevalence (global burden of disease), clinical relevance,
potential impact on patient outcomes, and the availability of
high-quality evidence.”'>” Once topics are selected, related
to the heath issue consistent with the global burden of
disease markers, a multidisciplinary panel of experts is
assembled to spearhead the guideline development
process. This panel typically includes healthcare
professionals, researchers, and methodologists, as well as
representatives from patient advocacy groups and other
relevant stakeholders.”’

The next stage in the process involves searching, gath-
ering, and evaluating the available evidence by conducting
systematic reviews of the literature, assessing the quality of
the evidence, and synthesizing the findings to inform the
development of the guidelines. During this process, the
expert panel also identifies any gaps in the evidence and may
recommend areas for further research.”*%

Once the evidence has been gathered and appraised, the
expert panel develops the guideline recommendations, which
are based on the best available evidence and expert
consensus. These recommendations are then subjected to a
rigorous peer-review process, involving the public and both
internal and external reviewers, to ensure their validity and
reliability.% After the guidelines have been finalized, they are
disseminated to healthcare professionals through various
channels, including publication in medical journals,
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presentations at conferences, and targeted educational
initiatives.”’ These steps are summarized in Figure 1.

Key stakeholders involved in guideline development

The development and implementation of CPGs involve a
collaborative effort from a diverse array of stakeholders. While
entities such as the MOH, Public Health Authority, Saudi
Food and Drug Authority, Council of Health Insurance, Saudi
Central Board for Accreditation of Healthcare Institutions,
and the NCEBM do not directly develop these guidelines, they
play crucial roles in their approval, acceptance, and imple-
mentation. This process also involves professional societies,
academic institutions, healthcare providers from various spe-
cialties, and patient advocacy groups, ensuring that the

- : . 28,29
guidelines are comprehensive and widely accepted.”™

Amidst this collaborative landscape, the NCEBM'’s
guiding principles are instrumental in steering the process.
These principles include promoting evidence-based medicine,
driving value-based care, enhancing patient and health out-
comes, leveraging local and international data-driven clinical
guidance, operating inclusively and collaboratively within
the ecosystem, and focusing on both curative and preventive
health. By adhering to these principles, the NCEBM ensures
that the CPGs not only meet international standards but also
address local healthcare needs, thereby enhancing the overall
effectiveness and equity of the healthcare system.

The MOH is responsible for setting the strategic direction
for CPG development, establishing the necessary infra-
structure and resources, and fostering collaboration among
stakeholders. The MOH also plays a critical role in ensuring
that the guidelines are aligned with the nation’s healthcare
priorities and are responsive to the needs of the Saudi
population.30

Professional societies and academic institutions
contribute their expertise and resources to the guideline
development process, both in terms of developing the
guidelines themselves and in disseminating them to health-
care professionals. These organizations also play a crucial
role in promoting the adoption of CPGs among their mem-
bers, through continuing education initiatives and other
targeted interventions.

Healthcare providers are important stakeholders in the
CPG development process, as they are ultimately responsible
for implementing the guidelines in clinical practice. By
providing feedback on the guidelines and participating in their
development, healthcare providers can help ensure that the
recommendations are relevant, practical, and feasible to
implement. Patient advocacy groups also play an essential
role in the process, by representing the interests of patients
and ensuring that their perspectives are considered
throughout the guideline development process.3 1 They ensure
that guidelines are culturally and socially appropriate, which
is vital in a diverse society such as KSA. The Saudi Patient
Safety Center has established Patient and Family Advisory
Councils to empower patients and involve them in
healthcare decision-making processes. These groups help
tailor healthcare practices to local needs and values, making
them more effective and patient-centric. This involvement is
part of a broader effort to support the nation’s healthcare
transformation goals under Vision 2030.'1-3132

Key guideline stakeholders

Figure 2 lists the key organizations presently involved in
(starting at 12 o’clock clockwise) guideline funding;
strategic decisions including topic selection; methodology
regulation and capacity building; horizon scanning,
development and updating; and review, third-party accredi-
tation and endorsement. The last four circles represent
functions utilizing and building on guideline outputs (start-
ing at 6 o’clock) with dissemination; implementation and
creation of guideline derivatives; adoption by end users; and
finally impact evaluation.

Current guideline landscape

Many clinical guidelines have been developed by
governmental entities and medical societies over the last
decade for use by Saudi clinicians. Despite the dedication
and hard work of the involved experts, these largely
disjointed efforts have been hampered by factors such as:

e Undeclared conflicts of interest within expert panels;

e Lack of involvement of key stakeholder groups such as
patients, nurses or allied health professionals;

e Lack of methodological rigor when identifying, assessing,
synthesizing, and documenting the underlying evidence
base, and for reaching and formulating recommendations;

e Underuse of increasingly sophisticated digital tools for
the development of systematic reviews and clinical
guidelines;

e Absence of a timely dissemination and implementation
strategy;

e Insufficient monitoring of and feedback loop about clinical
adoption; and

e Lack of appropriate updating of available recommenda-
tions driven by new evidence or novel diagnostic or ther-
apeutic interventions.* %%

Figure 3 highlights the areas of concern across all aspects
of the guideline development life cycle, as introduced in
Figure 2.

These issues have resulted in a lack of reliable, clinically
credible, accessible, locally applicable, and nationally adop-
ted guidelines, ultimately impacting the overall healthcare
objectives of the KSA’s Vision 2030.

Challenges in implementing CPGs

While the development and dissemination of CPGs are
essential steps in improving healthcare quality, their ultimate
success depends on their effective implementation in clinical
practice. However, implementing CPGs can be a complex
and challenging process due to various barriers that can
impede their adoption and use.’ ¥

One of the most significant challenges in implementing
CPGs is the need to change established patterns of practice
among healthcare providers.‘w’38 This can be difficult, as
clinicians may be resistant to change, particularly if they
perceive the guidelines as a threat to their autonomy or
clinical judgment.”’m Additionally, healthcare providers
may lack the necessary knowledge, skills, or resources to
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implement the guidelines effectively, particularly in resource-
constrained settings.3x

Another challenge in implementing CPGs is the need to
engage and coordinate the efforts of multiple stakeholders,
including healthcare providers, administrators, policy-
makers, and patients. This can be particularly challenging in
large, complex healthcare systems, where communication
and coordination can be difficult. Additionally, the imple-
mentation of CPGs may be hindered by organizational
barriers such as inadequate infrastructure, limited resources,
or competing priorities.41

Furthermore, in healthcare systems with predominantly
paternalistic practices, patient involvement in CPG devel-
opment and implementation is often limited. This approach
concentrates decision-making with healthcare providers,
reducing patient input and engagement. As a result, patient
empowerment and compliance with CPGs are diminished,
highlighting the need for more patient-centered care models
that promote collaboration and shared decision-making.

Challenges in CPG adoption

Apart from the challenges in implementing CPGs, there
are also several barriers to their adoption by healthcare
plroviderSA42 The adoption of CPGs in KSA faces several
specific challenges, including lack of awareness, cultural
misalignment, resource constraints, resistance to change,
lack of incentives, and technological barriers. Addressing
these challenges requires a multifaceted approach that
includes education, stakeholder engagement, resource
investment, and technological integration. By overcoming
these barriers, the Saudi healthcare system can enhance the
effectiveness of CPGs, ultimately leading to improved
patient care and outcomes.”* These barriers can be
broadly categorized into knowledge-related, attitude-
related, and behavior-related factors.

Knowledge-related barriers include a lack of awareness or
familiarity with the guidelines, as well as a perceived lack of
evidence to support their recommendations. This can be
particularly problematic in rapidly evolving fields, where new
evidence may emerge faster than the guidelines can be updated.
To address this issue, it is essential to ensure that healthcare
providers have access to up-to-date, high-quality information
about the guidelines and the evidence that underpins them.*

Attitude-related barriers include skepticism or resistance to
change among healthcare providers, as well as a perceived lack
of relevance or applicability of the guidelines to their specific
clinical context. To overcome these barriers, it is crucial to
involve healthcare providers in the guideline development
process, to ensure that their perspectives and concerns are
taken into account. Additionally, targeted educational in-
terventions and other strategies can be employed to address
misconceptions to foster a positive attitude towards the
guidelines among clinicians.*> Moreover, many practitioners
perceive international guidelines as irrelevant to the local
healthcare context, which can be attributed to differences in
disease prevalence, healthcare infrastructure, and cultural
factors. This perception reduces the motivation to adopt
CPGs unless they are adapted to reflect local realities.*

Behavior-related barriers include factors such as time con-
straints due to the demanding nature of clinical work, charac-
terized by high patient loads and numerous administrative
tasks, which leaves healthcare providers with limited time to
familiarize themselves with and implement new guidelines.
Furthermore, without adequate support systems and in-
centives, such as financial rewards or professional recognition,
there is little motivation for healthcare providers to adopt
CPGs. Additionally, the absence of integrated systems, such as
EHRs that incorporate CPGs, further complicates their
implementation.47 To address these challenges, healthcare
organizations can implement strategies such as providing
resources and support for guideline implementation,
integrating the guidelines into EHRs and clinical decision
support systems, and creating a culture that values evidence-
based practice and continuous quality improvement.‘m

Strategies for effective CPG implementation

To ensure the successful implementation of CPGs in KSA,
it is essential to adopt a multifaceted approach that addresses
the various barriers to guideline adoption and use. Key stra-

tegies for effective guideline implementation include:**"

1. Engaging and involving healthcare providers in the
guideline development process, to ensure that their per-
spectives and concerns are taken into account.

2. Providing targeted educational interventions and training
programs to increase healthcare providers’ knowledge,
skills, and confidence in using the guidelines.

3. Integrating the guidelines into EHRs and clinical decision
support systems, to facilitate their use in clinical practice
and reduce the burden on healthcare providers.

4. Implementing organizational and system-level in-
terventions, such as performance measurement and feed-
back, to create a culture that values evidence-based
practice and continuous quality improvement.

5. Fostering collaboration and communication among
stakeholders, including healthcare providers, administra-
tors, policymakers, and patients, to ensure the coordi-
nated and effective implementation of the guidelines. For
instance, the NCEBM Scientific Committee consists of
representative members from the main 13 stakeholders in
KSA such as: Public Health Authority, Saudi Food and
Drug Authority, Council of Health Insurance, Saudi
Central Board for Accreditation of Healthcare In-
stitutions, Saudi Commission for Health Specialties, and
Ministry of Education.

6. Regularly updating and refining the guidelines, to ensure
that they remain responsive to the needs of the Saudi
population and reflect the latest epidemiological data,
evidence, and best practices.

7. Integrating cultural values and patient preferences into
CPGs to enhance acceptance and compliance, supported
by culturally aligned patient education campaigns.

By adopting these strategies, KSA can maximize the
impact of its CPGs and bring about meaningful improve-
ments in healthcare quality and patient outcomes.
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Role of technology in revolutionizing healthcare

Technology plays a pivotal role in the successful imple-
mentation of CPGs and the broader transformation of
healthcare in KSA. From EHRs and clinical decision sup-
port systems to telemedicine and artificial intelligence, tech-
nology is reshaping the way healthcare is delivered and
improving the quality and efficiency of care.’ =53

EHRs are a foundational technology that can facilitate the
implementation of CPGs by providing healthcare providers
with easy access to patient information and guideline rec-
ommendations. EHRs can also be integrated with clinical
decision support systems, which can provide real-time,
context-specific guidance to healthcare providers, based on
the guidelines and the patient’s individual characteristics.”*
However, despite their benefits, EHRs have been associated
with increased rates of burnout among healthcare providers.
The time required for data entry, system navigation, and
dealing with technical issues can detract from patient care
and contribute to stress and fatigue.47

Telemedicine is another promising technology that can
help to overcome barriers to guideline implementation,
particularly in remote or underserved areas. By enabling
healthcare providers to consult with specialists or access
expert advice remotely, telemedicine can help to bridge gaps
in knowledge and ensure that patients receive the same high-
quality care, regardless of their location.>”

Artificial intelligence (AI) is also emerging as a game-
changer in healthcare, by enabling the analysis of large vol-
umes of data and the identification of patterns and trends
that would be difficult or impossible for humans to detect. Al
can be used to develop predictive models that can identify
patients at risk of developing specific conditions, and to
personalize treatment plans based on the patient’s unique
characteristics and medical history.5(’758 Al can offer
personalized medicine by analyzing genetic, environmental
and lifestyle factors to tailor treatment plans to individual
patients, thus, enhancing the effectiveness of therapies and
reducing adverse effects.”” AI can also streamline
administrative tasks, such as scheduling, billing and patient
triage, allowing healthcare providers to focus more on
patient care.” Al tools, such as image recognition
software, have shown promise in improving diagnostic
accuracy, particularly in radiology and pathology, by
identifying anomalies that might be overlooked by human
eyes.(’l However, the effectiveness of AI models heavily
depends on the quality of the data they are trained on.
Biased or incomplete datasets can lead to inaccurate
predictions and perpetuate exiting healthcare
disparities.(’z’(’3 Many Al algorithms function as “black
boxes” making it difficult for healthcare providers to
understand how decisions are made. This opacity can
hinder trust and acceptance among clinicians.®* The
deployment of Al in healthcare also raises ethical issues,
such as accountability for Al-driven decisions and the po-
tential for Al to supplant human judgement. Legal frame-
works are still evolving to address these challenges.®

In conclusion, technology can also facilitate the dissemi-
nation and adoption of CPGs, by providing healthcare
providers with easy access to the guidelines and the latest
evidence. Mobile applications, web-based platforms, and

other digital tools can be used to deliver the guidelines and
associated educational materials to healthcare providers, and
to facilitate their use in clinical practice,(‘6

Future prospects for healthcare in KSA

The ongoing development and implementation of CPGs in
KSA are just one aspect of the nation’s ambitious healthcare
transformation agenda, which is aimed at achieving universal
health coverage and improving the quality and efficiency of
care. Looking forward, several key trends are likely to shape
the future of healthcare in the KSA %'

One of the most significant trends is the increasing use of
technology in healthcare, as discussed earlier. This trend is
likely to continue, as advances in technology enable the
development of new tools and approaches that can improve
patient outcomes and reduce healthcare costs. Additionally,
the adoption of digital health technologies is likely to be
accelerated based on the recent coronavirus disease 2019
(COVID-19) pandemic, which has highlighted the impor-
tance of remote care and telemedicine.®’

Another trend that is likely to shape the future of
healthcare in KSA is the growing emphasis on patient-centric
care. As healthcare providers and policymakers recognize the
importance of addressing patients’ individual needs and
preferences, there is likely to be a shift toward a more
personalized and holistic approach to care. This approach
will involve the integration of physical, mental, and social
aspects of health, and the engagement of patients in their
own care. These approaches are witnessed in the Vision 2030
initiative that outlines a comprehensive transformation of
the healthcare sector in KSA, focusing on proactive care and
wellness. This includes the integration of various health as-
pects to provide patient-centered care, as highlighted in the
Vision Realization Office’s reports. REFs. Furthermore, the
MOH has been implementing a new Model of Care that
emphasizes holistic healthcare delivery. This model aims to
address not only physical health but also mental and social
well-being, aligning with the goals of Vision 2030 to enhance
patient engagement and care quality;ﬁ’ 3 Lastly, KSA’s focus
on public health and preventive services under Vision 2030
underscores the shift towards a holistic approach. This
includes comprehensive screening programs and initiatives
to promote healthy lifestyles, which are essential
components of personalized healthcare.*

Finally, the ongoing development and implementation of
CPGs in KSA are likely to continue to play a critical role in
shaping the future of healthcare in the KSA. As the guide-
lines become more widely adopted and integrated into clin-
ical practice, they will help to standardize care, improve
patient outcomes, and reduce variations in practice across
different settings and patient populations.(’8 However, it is
important to state that while adherence to CPGs can aid in
the aforementioned, comprehensive monitoring within a
sufficient period of observation will be essential to
accurately assess the impact of CPGs on these outcomes.

Conclusion

The development and implementation of clinical practice
guidelines are critical steps in revolutionizing healthcare in
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KSA, as they enable healthcare providers to deliver consis-
tent, evidence-based care across diverse settings and patient
populations. While implementing CPGs can be challenging,
there are several strategies and technologies that can be
employed to overcome these barriers and ensure the suc-
cessful adoption and use of the guidelines. By embracing
innovation, fostering collaboration, and prioritizing patient-
centric care, KSA is paving the way for a new era of excel-
lence in healthcare, both within its borders and as a global
leader in healthcare innovation.
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