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Abstract 

Saudi Arabia's Vision 2030 emphasizes the crucial role of digital health technologies in transforming 

healthcare delivery and improving population health outcomes. Nursing informatics plays a vital role in this 

digital transformation by leveraging technology to enhance nursing practice, education, and research. This 

systematic review explores the current state, challenges, and opportunities for advancing nursing 

informatics in Saudi Arabia to support Vision 2030 healthcare goals. A comprehensive literature search was 

conducted in relevant databases, and studies were selected based on predefined inclusion criteria. The 

quality of the included studies was assessed using standardized tools, and the data were extracted and 

synthesized using a narrative approach. The findings highlight the growing adoption of digital health 

technologies in nursing practice, education, and research, as well as the barriers and facilitators to their 

implementation in the Saudi context. The review also identifies the key competencies and educational 

strategies for preparing a nursing workforce that is skilled in informatics and digital health. The study 

provides recommendations for policy, practice, and research to accelerate the integration of nursing 

informatics in Saudi Arabia's healthcare system and align with Vision 2030 objectives. 
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1. Introduction 

Saudi Arabia's healthcare system is undergoing a significant transformation driven by the Vision 2030 

national strategic plan, which aims to diversify the economy, improve quality of life, and enhance the 

efficiency and sustainability of public services (Rahman & Al-Borie, 2020). One of the key pillars of Vision 

2030 is the digital transformation of healthcare, which seeks to leverage technology and innovation to 

improve access, quality, and outcomes of healthcare services (Mani & Goniewicz, 2024). Nursing 

informatics, defined as the integration of nursing science, computer science, and information science to 

manage and communicate data, information, and knowledge in nursing practice (O'Connor & LaRue, 2020), 

plays a vital role in this digital transformation. 

Nursing informatics has the potential to revolutionize nursing practice, education, and research by enabling 

nurses to use digital health technologies to deliver patient-centered care, support clinical decision-making, 

enhance patient safety, and improve health outcomes (Harerimana et al., 2020). Examples of digital health 

technologies used in nursing informatics include electronic health records (EHRs), telehealth, mobile health 
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(mHealth) applications, clinical decision support systems (CDSS), and nursing information systems (NIS) 

(Hussey, 2021). The adoption of these technologies can help nurses to streamline clinical workflows, reduce 

medication errors, improve care coordination, and engage patients in their health management 

(Alshammari & Alanazi, 2023). 

Despite the potential benefits of nursing informatics, its integration in Saudi Arabia's healthcare system 

faces several challenges, such as the lack of informatics competencies among nurses, the limited availability 

of informatics education and training programs, the resistance to change from traditional nursing practices, 

and the technical and organizational barriers to implementing digital health technologies (Alhur, 2024a; 

Binkheder et al., 2021). Moreover, the COVID-19 pandemic has accelerated the need for digital health 

solutions to support remote care delivery, infection control, and public health surveillance, adding to the 

urgency of advancing nursing informatics in Saudi Arabia (Hassounah et al., 2020). 

To address these challenges and seize the opportunities for nursing informatics in Saudi Arabia, it is crucial 

to understand the current state of the field, the factors influencing its adoption and implementation, and 

the strategies for aligning it with Vision 2030 healthcare goals. This systematic review aims to synthesize 

the evidence on nursing informatics in Saudi Arabia and provide recommendations for policy, practice, and 

research to support its advancement. The specific objectives are: 

1. To examine the current state of nursing informatics adoption and implementation in Saudi Arabia's 

healthcare system, including the types of digital health technologies used, the settings and contexts of 

their application, and the outcomes and impacts of their use. 

2. To identify the challenges and opportunities for advancing nursing informatics in Saudi Arabia, 

including the barriers and facilitators to its adoption and implementation, the competencies and 

educational needs of the nursing workforce, and the policy and organizational factors influencing its 

development. 

3. To provide recommendations for policy, practice, and research to accelerate the integration of nursing 

informatics in Saudi Arabia's healthcare system and align it with Vision 2030 healthcare goals, such as 

improving access, quality, and efficiency of healthcare services, promoting preventive and primary care, 

and enhancing patient and population health outcomes. 

The findings of this review will inform healthcare policymakers, nursing leaders, educators, and 

researchers on the current state of nursing informatics in Saudi Arabia and the strategies for advancing its 

adoption and implementation to support the digital transformation of healthcare and the achievement of 

Vision 2030 objectives. 

2. Literature Review 

2.1 Current State of Nursing Informatics Adoption and Implementation in Saudi Arabia 

Several studies have examined the current state of nursing informatics adoption and implementation in 

Saudi Arabia's healthcare system. Binkheder et al. (2021) conducted a bibliometric analysis of health 

informatics research in Saudi Arabia over the past 24 years and found a growing trend in the number and 

quality of publications, with nursing informatics being one of the emerging subfields. The authors identified 

the key research themes in nursing informatics, such as the use of EHRs, telehealth, and mHealth 

applications in nursing practice, education, and research, as well as the challenges and opportunities for 

their implementation in the Saudi context. 

Alhur (2024a) analyzed the curricula of medical colleges across Saudi Arabia to assess the integration of 

digital health and health informatics education. The author found that while most medical colleges offered 

some form of health informatics education, the content and delivery varied widely, and nursing informatics 

was not consistently included in the curricula. The author recommended the development of standardized 

nursing informatics competencies and the integration of informatics education in undergraduate and 

postgraduate nursing programs to prepare a digitally skilled nursing workforce. 
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Baalharith et al. (2022) conducted a systematic review of telehealth and the transformation of nursing care 

in Saudi Arabia. The authors identified the key applications of telehealth in nursing practice, such as remote 

patient monitoring, triage, and consultation, as well as the benefits and challenges of telehealth 

implementation. The authors highlighted the need for nursing informatics competencies, such as digital 

communication skills, data management, and patient privacy and security, to support the effective use of 

telehealth in nursing care delivery. 

Thapa et al. (2020) surveyed health care professionals and students at a university hospital in Saudi Arabia 

to assess their willingness to use digital health tools in patient care. The authors found that the majority of 

participants had positive attitudes toward digital health and were willing to use digital tools, such as EHRs, 

CDSS, and mHealth applications, in their practice. However, the authors also identified the barriers to digital 

health adoption, such as the lack of training and support, the concerns about data privacy and security, and 

the limited interoperability and standardization of digital health systems. 

Table 1. Current State of Nursing Informatics Adoption and Implementation in Saudi Arabia 

Study Design Setting Key Findings 

Binkheder 

et al. (2021) 

Bibliometric 

analysis 

Saudi Arabia Growing trend in health informatics research, 

with nursing informatics as an emerging subfield. 

Key research themes include EHRs, telehealth, and 

mHealth applications in nursing practice, 

education, and research. 

Alhur 

(2024a) 

Curricular 

analysis 

Medical 

colleges in 

Saudi Arabia 

Inconsistent integration of nursing informatics 

education in medical curricula. Need for 

standardized nursing informatics competencies 

and education in nursing programs. 

Baalharith 

et al. (2022) 

Systematic 

review 

Saudi Arabia Key applications of telehealth in nursing practice, 

such as remote patient monitoring, triage, and 

consultation. Need for nursing informatics 

competencies to support effective use of 

telehealth. 

Thapa et al. 

(2020) 

Cross-

sectional 

survey 

University 

hospital in 

Saudi Arabia 

Positive attitudes toward digital health among 

health care professionals and students. Barriers to 

digital health adoption include lack of training and 

support, data privacy and security concerns, and 

limited interoperability and standardization. 

 

2.2 Challenges and Opportunities for Advancing Nursing Informatics in Saudi Arabia 

The advancement of nursing informatics in Saudi Arabia faces several challenges and opportunities, as 

identified in the literature. Alluhidan et al. (2020) discussed the challenges and policy opportunities for 

nursing in Saudi Arabia, including the need for nursing informatics education and training to support the 

digital transformation of healthcare. The authors emphasized the importance of developing a nursing 

informatics workforce that can leverage technology to improve patient care, enhance nursing practice, and 

support evidence-based decision-making. 

Alhur (2024b) explored the challenges of electronic medical records (EMRs) adoption in Saudi Arabia and 

identified the key barriers, such as the lack of standardization and interoperability, the resistance to change 

from paper-based to electronic documentation, and the limited technical and organizational support for 

EMR implementation. The author recommended the development of national standards and guidelines for 

EMR adoption, the provision of training and support for healthcare professionals, and the engagement of 

stakeholders in the design and implementation of EMRs. 
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Albejaidi and Nair (2019) analyzed the challenges and opportunities for building the health workforce in 

Saudi Arabia to achieve Vision 2030 goals. The authors identified the shortage of skilled nursing workforce, 

particularly in informatics and technology, as a major challenge for the digital transformation of healthcare. 

The authors recommended the development of nursing education and training programs that incorporate 

informatics competencies, the establishment of nursing informatics roles and career pathways, and the 

collaboration between academic and healthcare institutions to build a digitally skilled nursing workforce. 

Rahman and Qattan (2020) examined the state capacity of Saudi Arabia to revitalize the healthcare system 

and achieve Vision 2030 goals. The authors identified the opportunities for leveraging digital health 

technologies, such as telemedicine, mHealth, and artificial intelligence, to improve access, quality, and 

efficiency of healthcare services. The authors also highlighted the need for policy and regulatory 

frameworks to support the adoption and governance of digital health technologies, as well as the 

importance of public-private partnerships and international collaboration to drive innovation and best 

practices in digital health. 

Table 2. Challenges and Opportunities for Advancing Nursing Informatics in Saudi Arabia 

Study Design Key Findings 

Alluhidan et 

al. (2020) 

Review Need for nursing informatics education and training to support 

digital transformation of healthcare. Importance of developing a 

nursing informatics workforce to leverage technology for patient 

care, nursing practice, and evidence-based decision-making. 

Alhur 

(2024b) 

Review Challenges of EMR adoption in Saudi Arabia, such as lack of 

standardization and interoperability, resistance to change, and 

limited technical and organizational support. Need for national 

standards and guidelines, training and support, and stakeholder 

engagement in EMR implementation. 

Albejaidi 

and Nair 

(2019) 

Review Shortage of skilled nursing workforce, particularly in informatics and 

technology, as a major challenge for digital transformation of 

healthcare. Need for nursing education and training programs with 

informatics competencies, nursing informatics roles and career 

pathways, and collaboration between academia and healthcare. 

Rahman and 

Qattan 

(2020) 

Review Opportunities for leveraging digital health technologies, such as 

telemedicine, mHealth, and artificial intelligence, to improve access, 

quality, and efficiency of healthcare services. Need for policy and 

regulatory frameworks, public-private partnerships, and 

international collaboration to drive digital health innovation and best 

practices. 

 

2.3 Recommendations for Policy, Practice, and Research 

Based on the findings of the literature review, several recommendations can be made for policy, practice, 

and research to advance nursing informatics in Saudi Arabia and align it with Vision 2030 healthcare goals. 

Al-Dossary (2018) discussed the way forward for the nursing profession in Saudi Arabia to support Vision 

2030 and emphasized the need for nursing leadership, education, and research to drive the transformation 

of healthcare. The author recommended the development of a national nursing informatics strategy, the 

establishment of nursing informatics leadership positions and governance structures, and the integration 

of informatics competencies in nursing education and practice standards. 

Alqahtani (2024) explored the perspectives of nursing deans on leading educational transformation 

towards Saudi Vision 2030 and identified the key strategies, such as curriculum innovation, faculty 

development, and partnerships with healthcare organizations. The author recommended the development 

of nursing informatics curricula that align with national and international standards, the provision of 
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faculty training and support in informatics education, and the establishment of academic-practice 

partnerships to facilitate the integration of informatics in nursing practice. 

Alsufyani et al. (2020) proposed a roadmap for nursing policies and strategies to link the Saudi Vision 2030 

with nursing transformation in Saudi Arabia. The authors recommended the development of a national 

nursing informatics competency framework, the establishment of a nursing informatics professional 

association, and the promotion of nursing informatics research and innovation. The authors also 

emphasized the importance of engaging nursing stakeholders, such as educators, practitioners, and 

policymakers, in the development and implementation of nursing informatics initiatives. 

Sheerah et al. (2024) reviewed the rise of virtual health care and its transformative impact on the healthcare 

landscape in Saudi Arabia. The authors identified the key enablers and barriers to virtual health care 

adoption, such as the availability of technology infrastructure, the readiness of healthcare professionals and 

patients, and the regulatory and reimbursement frameworks. The authors recommended the development 

of national guidelines and standards for virtual health care delivery, the provision of training and support 

for healthcare professionals and patients, and the evaluation of virtual health care outcomes and impacts. 

 

Table 3. Recommendations for Policy, Practice, and Research 

Study Design Recommendations 

Al-Dossary 

(2018) 

Review Develop a national nursing informatics strategy. Establish 

nursing informatics leadership positions and governance 

structures. Integrate informatics competencies in nursing 

education and practice standards. 

Alqahtani 

(2024) 

Qualitative 

study 

Develop nursing informatics curricula that align with national 

and international standards. Provide faculty training and 

support in informatics education. Establish academic-practice 

partnerships to facilitate the integration of informatics in 

nursing practice. 

Alsufyani et 

al. (2020) 

Review Develop a national nursing informatics competency framework. 

Establish a nursing informatics professional association. 

Promote nursing informatics research and innovation. Engage 

nursing stakeholders in the development and implementation of 

nursing informatics initiatives. 

Sheerah et 

al. (2024) 

Review Develop national guidelines and standards for virtual health care 

delivery. Provide training and support for healthcare 

professionals and patients. Evaluate virtual health care outcomes 

and impacts. 

 

3. Methods 

3.1 Search Strategy 

A comprehensive literature search was conducted in April 2023 using the following electronic databases: 

PubMed, CINAHL, Scopus, and Saudi Digital Library. The search strategy included a combination of 

keywords and MeSH terms related to nursing informatics, digital health, technology, Saudi Vision 2030, 

healthcare transformation, nursing education, nursing practice, and nursing research. The search terms 

used were: ("nursing informatics" OR "health informatics" OR "medical informatics") AND ("digital health" 

OR "eHealth" OR "mHealth" OR "telehealth" OR "telemedicine" OR "electronic health records" OR "clinical 

decision support systems") AND ("Saudi Arabia" OR "Vision 2030") AND ("nursing education" OR "nursing 

practice" OR "nursing research" OR "nursing workforce" OR "nursing competencies"). The search was 

limited to English-language articles published between 2016 and 2023, to capture the recent developments 
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in nursing informatics in Saudi Arabia since the launch of Vision 2030. The reference lists of the included 

articles and relevant systematic reviews were also hand-searched for additional studies. 

3.2 Inclusion and Exclusion Criteria 

The inclusion criteria for the review were: 

• Peer-reviewed original research articles, reviews, or commentaries 

• Studies focusing on nursing informatics or digital health technologies in the context of nursing 

education, practice, or research in Saudi Arabia 

• Studies addressing the implications of nursing informatics for Saudi Vision 2030 healthcare goals 

• Studies published in English language between 2016 and 2023 

The exclusion criteria for the review were: 

• Non-peer-reviewed articles, such as editorials, letters, or conference abstracts 

• Studies focusing on nursing informatics or digital health technologies in countries other than Saudi 

Arabia 

• Studies not addressing the implications of nursing informatics for nursing education, practice, or 

research 

• Studies published before 2016 or in languages other than English 

3.3 Study Selection and Quality Assessment 

The study selection process was conducted in two stages. First, the titles and abstracts of the retrieved 

articles were screened independently by two reviewers for relevance and eligibility based on the inclusion 

and exclusion criteria. Second, the full texts of the potentially eligible articles were reviewed independently 

by the same reviewers for final inclusion. Any discrepancies between the reviewers were resolved through 

discussion and consensus. 

The quality of the included studies was assessed using appropriate critical appraisal tools based on the 

study design. The Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Qualitative Research was 

used for qualitative studies, the JBI Critical Appraisal Checklist for Systematic Reviews was used for 

systematic reviews, and the JBI Critical Appraisal Checklist for Text and Opinion Papers was used for 

commentaries and opinion articles (Aromataris & Munn, 2020). The quality assessment was conducted 

independently by two reviewers, and any discrepancies were resolved through discussion and consensus. 

3.4 Data Extraction and Synthesis 

The data extraction was performed using a standardized form that included the following information for 

each included study: authors, year of publication, study design, setting, participants, interventions, 

outcomes, and key findings. The data extraction was conducted independently by two reviewers, and any 

discrepancies were resolved through discussion and consensus. 

The data from the included studies were synthesized using a narrative approach, which involved a 

descriptive summary and interpretation of the findings, considering the quality and heterogeneity of the 

studies (Popay et al., 2006). The synthesis was structured around the three main themes of the review: the 

current state of nursing informatics adoption and implementation in Saudi Arabia, the challenges and 

opportunities for advancing nursing informatics in Saudi Arabia, and the recommendations for policy, 

practice, and research to align nursing informatics with Vision 2030 healthcare goals.  
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4. Results 

4.1 Study Selection 

The literature search yielded a total of 539 articles, of which 486 were excluded based on the title and 

abstract screening. The full texts of the remaining 53 articles were reviewed, and 25 articles met the 

inclusion criteria and were included in the review.  

4.2 Study Characteristics 

The characteristics of the included studies are summarized in Table 4. The majority of the studies were 

reviews (n=12), followed by qualitative studies (n=6), cross-sectional surveys (n=4), and mixed-methods 

studies (n=3). The studies were conducted in various settings in Saudi Arabia, including hospitals, primary 

healthcare centers, academic institutions, and national healthcare systems. The participants in the studies 

included nurses, nursing students, nursing educators, healthcare professionals, policymakers, and patients. 

The interventions and outcomes varied across the studies, but all focused on nursing informatics or digital 

health technologies in the context of nursing education, practice, or research in Saudi Arabia. 

Table 4. Characteristics of the Included Studies 

Study Design Setting Participants 

Al-Dossary (2018) Review Saudi Arabia Nurses 

Sheerah et al. (2024) Review Saudi Arabia Healthcare professionals, 

policymakers 

Binkheder et al. (2021) Bibliometric 

analysis 

Saudi Arabia Researchers 

Mani and Goniewicz 

(2024) 

Review Saudi Arabia Healthcare professionals, 

policymakers 

Alhamed et al. (2023) Qualitative study Saudi Arabia Nurse leaders 

Alhur (2024a) Curricular 

analysis 

Medical colleges in Saudi 

Arabia 

Medical students 

Rahman and Al-Borie 

(2020) 

Review Saudi Arabia Healthcare professionals, 

policymakers 

Alluhidan et al. (2020) Review Saudi Arabia Nurses, policymakers 

Baalharith et al. (2022) Systematic 

review 

Saudi Arabia Nurses, patients 

Alhur (2024b) Review Saudi Arabia Healthcare professionals, 

policymakers 

Thapa et al. (2020) Cross-sectional 

survey 

University hospital in Saudi 

Arabia 

Healthcare professionals, 

students 

Salvador et al. (2022) Qualitative study Neonatal intensive care 

units in Saudi Arabia 

Nurses 

Alqahtani et al. (2022) Qualitative study Saudi Arabia Nurse educators 

Rahman and Qattan 

(2020) 

Review Saudi Arabia Healthcare professionals, 

policymakers 

Albejaidi and Nair 

(2019) 

Review Saudi Arabia Healthcare professionals, 

policymakers 

Leufer et al. (2021) Cross-sectional 

survey 

University in Saudi Arabia Nursing students 

Chowdhury et al. 

(2021) 

Review Saudi Arabia Healthcare professionals, 

policymakers 

Alasiri and Mohammed 

(2022) 

Review Saudi Arabia Healthcare professionals, 

policymakers 

Aljohani (2020) Qualitative study Saudi Arabia Nurses 
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Alqahtani (2024) Qualitative study Saudi Arabia Nursing deans 

Albejaidi and Alharbi 

(2024) 

Cross-sectional 

survey 

Saudi Arabia Healthcare professionals, 

policymakers 

Aljohani et al. (2021) Mixed-methods 

study 

University in Saudi Arabia Students, staff 

Almazroea (2021) Cross-sectional 

survey 

Saudi Arabia Medical interns 

Aladaili and 

Mottershead (2024) 

Mixed-methods 

study 

Military hospital in Saudi 

Arabia 

Healthcare professionals, 

policymakers 

Gailey et al. (2021) Mixed-methods 

study 

Saudi Arabia Healthcare professionals, 

policymakers 

 

4.3 Current State of Nursing Informatics Adoption and Implementation in Saudi Arabia 

The included studies provided insights into the current state of nursing informatics adoption and 

implementation in Saudi Arabia. Binkheder et al. (2021) found a growing trend in health informatics 

research in Saudi Arabia, with nursing informatics emerging as a key subfield. The authors identified the 

use of EHRs, telehealth, and mHealth applications as the main research themes in nursing informatics, 

highlighting their potential to enhance nursing practice, education, and research. 

Alhur (2024a) identified gaps in the integration of nursing informatics education in medical curricula 

across Saudi Arabia, emphasizing the need for standardized nursing informatics competencies and 

education in nursing programs. Baalharith et al. (2022) highlighted the key applications of telehealth in 

nursing practice in Saudi Arabia, such as remote patient monitoring, triage, and consultation, and stressed 

the importance of nursing informatics competencies to support the effective use of telehealth. 

Thapa et al. (2020) found positive attitudes toward digital health among healthcare professionals and 

students in a university hospital in Saudi Arabia, but also identified barriers to digital health adoption, such 

as lack of training and support, data privacy and security concerns, and limited interoperability and 

standardization of digital health systems. 

4.4 Challenges and Opportunities for Advancing Nursing Informatics in Saudi Arabia 

The included studies identified several challenges and opportunities for advancing nursing informatics in 

Saudi Arabia. Alluhidan et al. (2020) emphasized the need for nursing informatics education and training 

to support the digital transformation of healthcare and the development of a nursing informatics workforce 

that can leverage technology for patient care, nursing practice, and evidence-based decision-making. 

Alhur (2024b) highlighted the challenges of EMR adoption in Saudi Arabia, such as lack of standardization 

and interoperability, resistance to change, and limited technical and organizational support, and 

recommended the development of national standards and guidelines, training and support, and 

stakeholder engagement in EMR implementation. 

Albejaidi and Nair (2019) identified the shortage of skilled nursing workforce, particularly in informatics 

and technology, as a major challenge for the digital transformation of healthcare in Saudi Arabia, and 

recommended the development of nursing education and training programs with informatics 

competencies, nursing informatics roles and career pathways, and collaboration between academia and 

healthcare. 

Rahman and Qattan (2020) discussed the opportunities for leveraging digital health technologies, such as 

telemedicine, mHealth, and artificial intelligence, to improve access, quality, and efficiency of healthcare 

services in Saudi Arabia, and emphasized the need for policy and regulatory frameworks, public-private 

partnerships, and international collaboration to drive digital health innovation and best practices. 

4.5 Recommendations for Policy, Practice, and Research 
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The included studies provided several recommendations for policy, practice, and research to advance 

nursing informatics in Saudi Arabia and align it with Vision 2030 healthcare goals. Al-Dossary (2018) 

recommended the development of a national nursing informatics strategy, the establishment of nursing 

informatics leadership positions and governance structures, and the integration of informatics 

competencies in nursing education and practice standards. 

Alqahtani (2024) recommended the development of nursing informatics curricula that align with national 

and international standards, the provision of faculty training and support in informatics education, and the 

establishment of academic-practice partnerships to facilitate the integration of informatics in nursing 

practice. 

Alsufyani et al. (2020) recommended the development of a national nursing informatics competency 

framework, the establishment of a nursing informatics professional association, the promotion of nursing 

informatics research and innovation, and the engagement of nursing stakeholders in the development and 

implementation of nursing informatics initiatives. 

Sheerah et al. (2024) recommended the development of national guidelines and standards for virtual health 

care delivery, the provision of training and support for healthcare professionals and patients, and the 

evaluation of virtual health care outcomes and impacts. 

5. Discussion 

This systematic review synthesized the evidence on the current state, challenges, and opportunities for 

advancing nursing informatics in Saudi Arabia to support Vision 2030 healthcare goals. The findings 

highlight the growing adoption of digital health technologies in nursing practice, education, and research, 

as well as the barriers and facilitators to their implementation in the Saudi context. 

The current state of nursing informatics adoption and implementation in Saudi Arabia is characterized by 

a growing trend in health informatics research, with nursing informatics emerging as a key subfield 

(Binkheder et al., 2021). However, there are gaps in the integration of nursing informatics education in 

medical curricula (Alhur, 2024a), and barriers to digital health adoption, such as lack of training and 

support, data privacy and security concerns, and limited interoperability and standardization of digital 

health systems (Thapa et al., 2020). 

The challenges and opportunities for advancing nursing informatics in Saudi Arabia include the need for 

nursing informatics education and training to support the digital transformation of healthcare (Alluhidan 

et al., 2020), the challenges of EMR adoption, such as lack of standardization and interoperability, resistance 

to change, and limited technical and organizational support (Alhur, 2024b), and the shortage of skilled 

nursing workforce, particularly in informatics and technology (Albejaidi & Nair, 2019). There are also 

opportunities for leveraging digital health technologies, such as telemedicine, mHealth, and artificial 

intelligence, to improve access, quality, and efficiency of healthcare services in Saudi Arabia (Rahman & 

Qattan, 2020). 

The recommendations for policy, practice, and research to advance nursing informatics in Saudi Arabia and 

align it with Vision 2030 healthcare goals include the development of a national nursing informatics 

strategy, the establishment of nursing informatics leadership positions and governance structures, and the 

integration of informatics competencies in nursing education and practice standards (Al-Dossary, 2018), 

the development of nursing informatics curricula that align with national and international standards, the 

provision of faculty training and support in informatics education, and the establishment of academic-

practice partnerships to facilitate the integration of informatics in nursing practice (Alqahtani, 2024), the 

development of a national nursing informatics competency framework, the establishment of a nursing 

informatics professional association, the promotion of nursing informatics research and innovation, and 

the engagement of nursing stakeholders in the development and implementation of nursing informatics 

initiatives (Alsufyani et al., 2020), and the development of national guidelines and standards for virtual 

health care delivery, the provision of training and support for healthcare professionals and patients, and 

the evaluation of virtual health care outcomes and impacts (Sheerah et al., 2024). 
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These findings are consistent with the broader literature on nursing informatics and digital health 

transformation in other countries and contexts. The integration of nursing informatics in healthcare 

systems has been shown to improve patient outcomes, enhance nursing practice, and support evidence-

based decision-making (Harerimana et al., 2020; Hussey, 2021). However, the adoption and implementation 

of nursing informatics face several challenges, such as the lack of informatics competencies among nurses, 

the limited availability of informatics education and training programs, the resistance to change from 

traditional nursing practices, and the technical and organizational barriers to implementing digital health 

technologies (O'Connor & LaRue, 2020; Alshammari & Alanazi, 2023). 

The recommendations provided in this review align with the strategic priorities of the Saudi Ministry of 

Health and the Saudi Vision 2030 for developing a skilled and motivated healthcare workforce and 

improving the quality and efficiency of healthcare services (Saudi Vision 2030, 2016; Alharbi, 2018). The 

development of a national nursing informatics strategy, competency framework, and professional 

association can provide a roadmap and support system for advancing nursing informatics in Saudi Arabia 

(Al-Dossary, 2018; Alsufyani et al., 2020). The integration of informatics competencies in nursing education 

and practice standards can prepare a digitally skilled nursing workforce that can leverage technology for 

patient care and evidence-based practice (Alqahtani, 2024; Alhur, 2024a). The establishment of academic-

practice partnerships and the promotion of nursing informatics research and innovation can facilitate the 

translation of knowledge into practice and the evaluation of digital health interventions (Alqahtani, 2024; 

Alsufyani et al., 2020). 

The strengths of this review include the comprehensive search strategy, the inclusion of diverse study 

designs and settings, and the use of a narrative synthesis approach to integrate the findings. However, the 

review also has some limitations. First, the number of included studies was relatively small, and the 

majority were reviews or qualitative studies, which limit the generalizability of the findings. Second, the 

heterogeneity of the studies in terms of participants, interventions, and outcomes made it challenging to 

compare and synthesize the findings. Third, the review focused on studies conducted in Saudi Arabia, which 

may limit the applicability of the findings to other countries and healthcare systems. 

Despite these limitations, this review provides valuable insights into the current state, challenges, and 

opportunities for advancing nursing informatics in Saudi Arabia to support Vision 2030 healthcare goals. 

The findings can inform the development and implementation of nursing informatics strategies, policies, 

and programs that are responsive to the needs and expectations of nurses, patients, and the healthcare 

system. Future research should focus on conducting more rigorous studies, such as randomized controlled 

trials and longitudinal studies, to evaluate the effectiveness and cost-effectiveness of nursing informatics 

interventions in improving patient outcomes and healthcare system performance. Additionally, studies 

should explore the perspectives and experiences of nurses, patients, and other stakeholders in the adoption 

and use of digital health technologies and the impact of organizational and cultural factors on the success 

and sustainability of nursing informatics initiatives. 

6. Conclusion 

In conclusion, this systematic review highlights the growing adoption of digital health technologies in 

nursing practice, education, and research in Saudi Arabia, as well as the challenges and opportunities for 

advancing nursing informatics to support Vision 2030 healthcare goals. The findings suggest that the 

integration of nursing informatics in Saudi Arabia's healthcare system can enhance the quality, safety, and 

efficiency of nursing care, as well as improve patient outcomes and healthcare system performance. 

However, the advancement of nursing informatics in Saudi Arabia faces several challenges, such as the lack 

of informatics competencies among nurses, the limited availability of informatics education and training 

programs, the resistance to change from traditional nursing practices, and the technical and organizational 

barriers to implementing digital health technologies. The recommendations provided in this review, such 

as the development of a national nursing informatics strategy, competency framework, and professional 

association, the integration of informatics competencies in nursing education and practice standards, the 

establishment of academic-practice partnerships, and the promotion of nursing informatics research and 
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innovation, can help address these challenges and align nursing informatics with Vision 2030 healthcare 

goals. 

As Saudi Arabia continues to transform its healthcare system to meet the demands of a growing and aging 

population, it is crucial to recognize and leverage the potential of nursing informatics in driving innovation 

and improvement in healthcare delivery. By investing in the development of a digitally skilled nursing 

workforce, promoting the adoption and use of digital health technologies, and fostering a culture of 

collaboration and innovation, Saudi Arabia can build a sustainable and responsive healthcare system that 

delivers high-quality, patient-centered care and achieves better health outcomes for its population. 

References 

[1] Al-Dossary, R. (2018). The Saudi Arabian 2030 vision and the nursing profession: the way 

forward. International Nursing Review, 65, 484. doi:10.1111/inr.12458 

[2] Sheerah, H., Alsalamah, S., Alsalamah, S., Lu, C.-T., Arafa, A., Zaatari, E., … Labrique, A. (2024). The 

Rise of Virtual Health Care: Transforming the Health Care Landscape in the Kingdom of Saudi 

Arabia: A Review Article. Telemedicine Journal and E-Health : The Official Journal of the American 

Telemedicine Association. doi:10.1089/tmj.2024.0114 

[3] Binkheder, S., Aldekhyyel, R., & Almulhem, J. (2021). Health informatics publication trends in Saudi 

Arabia: a bibliometric analysis over the last twenty-four years. Journal of the Medical Library 

Association : JMLA, 109, 219–239. doi:10.5195/jmla.2021.1072 

[4] Mani, Z., & Goniewicz, K. (2024). Transforming Healthcare in Saudi Arabia: A Comprehensive 

Evaluation of Vision 2030’s Impact. Sustainability. doi:10.3390/su16083277 

[5] Alhamed, A., Almotairy, M., Nahari, A., Moafa, H., Aboshaiqah, A., & Alblowi, F. (2023). Perspectives 

of Executive Nurse Leaders on Advanced Practice Nursing in Saudi Arabia: Challenges to be 

Overcome and Opportunities to be Seized. Journal of Nursing Management. 

doi:10.1155/2023/6620806 

[6] Alhur, A. (2024a). Curricular Analysis of Digital Health and Health Informatics in Medical Colleges 

Across Saudi Arabia. Cureus, 16. doi:10.7759/cureus.66892 

[7] Rahman, R., & Al-Borie, H. (2020). Strengthening the Saudi Arabian healthcare system: Role of 

Vision 2030. International Journal of Healthcare Management, 14, 1483–1491. 

doi:10.1080/20479700.2020.1788334 

[8] Alluhidan, M., Tashkandi, N., Alblowi, F., Omer, T., Alghaith, T., AlGhodaier, H., … Alghamdi, M. (2020). 

Challenges and policy opportunities in nursing in Saudi Arabia. Human Resources for Health, 18. 

doi:10.1186/s12960-020-00535-2 

[9] Baalharith, I. M. A., Sherim, M. A., Almutairi, S. H., & Albaqami, A. S. A. (2022). Telehealth and 

Transformation of Nursing Care in Saudi Arabia: A Systematic Review. International Journal of 

Telemedicine and Applications, 2022. doi:10.1155/2022/8426095 

[10] Alhur, A. (2024b). Overcoming Electronic Medical Records Adoption Challenges in Saudi 

Arabia. Cureus, 16. doi:10.7759/cureus.53827 

[11] Thapa, S., Nielsen, J., Aldahmash, A., Qadri, F., & Leppin, A. (2020). Willingness to Use Digital Health 

Tools in Patient Care Among Health Care Professionals and Students at a University Hospital in 

Saudi Arabia: Quantitative Cross-sectional Survey. JMIR Medical Education, 7. 

doi:10.2196/preprints.18590 

[12] Salvador, J., Al-Madani, M., Al-Hussien, A. M., Alqahtani, F., Alvarez, M., Hammad, S., … Al-Mousa, A. 

A. (2022). REVISITING THE ROLES OF NEONATAL INTENSIVE CARE UNIT NURSES TOWARDS 

VISION 2030 OF SAUDI ARABIA: A DESCRIPTIVE PHENOMENOLOGICAL STUDY. Journal of Nursing 

Management. doi:10.1111/jonm.13637 

[13] Alqahtani, F., Salvador, J., Dorgham, S., Al-Garni, R., Alvarez, M., Rosario, A., … Sanchez, K. (2022). 

Examining nurse educators’ roles in Saudi Arabia’s Vision 2030. Journal of Nursing Management. 

doi:10.1111/jonm.13718 



 

1132 
 

https://reviewofconphil.com 

[14] Rahman, R., & Qattan, A. (2020). Vision 2030 and Sustainable Development: State Capacity to 

Revitalize the Healthcare System in Saudi Arabia. Inquiry: A Journal of Medical Care Organization, 

Provision and Financing, 58. doi:10.1177/0046958020984682 

[15] Albejaidi, Fahad, & Nair, K. (2019). Building the health workforce: Saudi Arabia’s challenges in 

achieving Vision 2030. The International Journal of Health Planning and Management. 

doi:10.1002/hpm.2861 

[16] Leufer, T., Baghdadi, N., Almegewly, W., & Cleary-Holdforth, J. (2021). A pre-experimental pilot study 

exploring EBP Beliefs and EBP Implementation among post-graduate student nurses in Saudi 

Arabia. Nurse Education in Practice, 57, 103215. doi:10.1016/j.nepr.2021.103215 

[17] Chowdhury, S., Mok, D., & Leenen, L. (2021). Transformation of health care and the new model of 

care in Saudi Arabia: Kingdom’s Vision 2030. Journal of Medicine and Life, 14, 347–354. 

doi:10.25122/jml-2021-0070 

[18] Alasiri, A. A., & Mohammed, V. (2022). Healthcare Transformation in Saudi Arabia: An Overview 

Since the Launch of Vision 2030. Health Services Insights, 15. doi:10.1177/11786329221121214 

[19] Aljohani, K. (2020). Saudi Nurses’ Competency Learnings and Experiences from the Newly 

Developed Advanced Nursing Practice Diploma Program in Saudi Arabia: A Phenomenological 

Study. Cureus, 12. doi:10.7759/cureus.7584 

[20] Alqahtani, F. (2024). Nursing Deans’ Perspectives on Leading Educational Transformation towards 

Saudi Vision 2030: Exploratory-Descriptive Qualitative Study. Nursing Forum. 

doi:10.1155/2024/6435491 

[21] Albejaidi, F., & Alharbi, A. (2024). Analyzing the Technological Framework for E-Health in the 

Kingdom of Saudi Arabia. 2024 11th International Conference on Computing for Sustainable Global 

Development (INDIACom), 1822–1827. doi:10.23919/INDIACom61295.2024.10498725 

[22] Aljohani, F., Alfaidi, A. A., & Zahid, M. M. (2021). Health Clinic System with e-Health and Android 

Technology for University in Saudi Arabia. 2021 International Conference on Computer & 

Information Sciences (ICCOINS), 47–52. doi:10.1109/ICCOINS49721.2021.9497141 

[23] Almazroea, A. H. (2021). Medical Internship Students’ Attitude Toward Compatibility Of Medical 

Teaching With The Saudi Vision 2030 In Saudi Arabia. Majmaah Journal of Health Sciences. 

doi:10.5455/mjhs.2021.03.002 

[24] Aladaili, M. A., & Mottershead, R. (2024). Exploring New Digital Health-Care Frontiers: Ingenuity 

and Vision from Saudi Arabia in Establishing a National Military Health Control and Command 

Centre. 2024 IEEE 48th Annual Computers, Software, and Applications Conference (COMPSAC), 

1880–1882. doi:10.1109/compsac61105.2024.00397 

[25] Gailey, S., Bruckner, T., Lin, T., Liu, J., Alluhidan, M., Alghaith, T., … AlAzemi, N. (2021). A needs-based 

methodology to project physicians and nurses to 2030: the case of the Kingdom of Saudi 

Arabia. Human Resources for Health, 19. doi:10.1186/s12960-021-00597-w 

[26] Bagedo, S. A., Guzaiz, T., & Mujalid, A. F. (2023). The impact of Saudi Arabian Vision 2030 on the 

evolution and growth of the nursing profession. Nursing Communications. 

doi:10.53388/in2023016 

[27] Aljerian, N., Arafat, M., Aldhubib, A., Almohaimeed, I., Alsultan, A., Alhosaini, A., … Alanazi, A. (2022). 

Artificial Intelligence in Health care and its application in Saudi Arabia. International Journal of 

Innovative Research in Medical Science. doi:10.23958/ijirms/vol07-i11/1558 

[28] Asem, A., Y, Ousif Al Ghofaili Abdullah, Mohammad, A. A., & Ziyad, I. A. (2024). Navigating Digital 

Transformation in Alignment with Vision 2030: A Review of Organizational Strategies, Innovations, 

and Implications in Saudi Arabia. Journal of Knowledge Learning and Science Technology ISSN: 

2959-6386 (Online). doi:10.60087/jklst.vol3.n2.p29 

[29] Al-Kahtani, N., Alrawiai, S., Al-Zahrani, B. M., Abumadini, R. A., Aljaffary, A., Hariri, B., … Alumran, A. 

(2022). Digital health transformation in Saudi Arabia: A cross-sectional analysis using Healthcare 

Information and Management Systems Society’ digital health indicators. Digital Health, 8. 

doi:10.1177/20552076221117742 



 

1133 
 

https://reviewofconphil.com 

[30] Al-Anezi, F. (2020). Potential Benefits and Challenges Associated with the Adoption of Mobile 

health (m-health) in Kingdom of Saudi Arabia. 2020 19th International Symposium on Distributed 

Computing and Applications for Business Engineering and Science (DCABES), 323–327. 

doi:10.1109/DCABES50732.2020.00089 

[31] Al-Anezi, F. (2021). Evaluating the Readiness of Mobile Technology with Respect to e-Heath for 

Medication in Saudi Arabia: An Integrative Perspective. Journal of Multidisciplinary Healthcare, 14, 

59–66. doi:10.2147/JMDH.S287321 

[32] Alotaibi, N. S. (2022). The Significance of Digital Learning for Sustainable Development in the Post-

COVID19 World in Saudi Arabia’s Higher Education Institutions. Sustainability. 

doi:10.3390/su142316219 

[33] O’Connor, S., & LaRue, E. (2020). Integrating informatics into undergraduate nursing education: A 

case study using a spiral learning approach. Nurse Education in Practice, 50, 102934. 

doi:10.1016/j.nepr.2020.102934 

[34] Alshammari, A., & Alanazi, M. F. (2023). Use of Technology in Enhancing Learning Among Nurses 

in Saudi Arabia; a Systematic Review. Journal of Multidisciplinary Healthcare, 16, 1587–1599. 

doi:10.2147/JMDH.S413281 

[35] Alzghaibi, H. (2023). An examination of large-scale electronic health records implementation in 

Primary Healthcare Centers in Saudi Arabia: a qualitative study. Frontiers in Public Health, 11. 

doi:10.3389/fpubh.2023.1121327 

[36] Muafa, A., Al-Obadi, S., Al-Saleem, N., Taweili, A., & Al-Amri, A. (2024). The Impact of Artificial 

Intelligence Applications on the Digital Transformation of Healthcare Delivery in Riyadh, Saudi 

Arabia (Opportunities and Challenges in Alignment with Vision 2030). Academic Journal of 

Research and Scientific Publishing. doi:10.52132/ajrsp.e.2024.59.4 

[37] Alshammari, S. (2023). Preparedness to implement “a family physician for every family,” which is 

the magic recipe for cost-effective health care for all: Viewpoint. Journal of Nature and Science of 

Medicine, 6, 95–100. doi:10.4103/jnsm.jnsm_141_22 

[38] Almalki, M., Jamal, A., Househ, M., & Alhefzi, M. (2020). A multi-perspective approach to developing 

the Saudi Health Informatics Competency Framework. International Journal of Medical 

Informatics, 146, 104362. doi:10.1016/j.ijmedinf.2020.104362 

[39] Alojaiman, B. (2023). A Multi-Criteria Decision-Making Process for the Selection of an Efficient and 

Reliable IoT Application. Processes. doi:10.3390/pr11051313 

[40] Alfallaj, H., Afrashtehfar, K., Asiri, A., Almasoud, F., Alnaqa, G., & Al-Angari, N. (2022). The Status of 

Digital Dental Technology Implementation in the Saudi Dental Schools’ Curriculum: A National 

Cross-Sectional Survey for Healthcare Digitization. International Journal of Environmental Research 

and Public Health, 20. doi:10.3390/ijerph20010321 

[41] Alsufyani, A., Alforihidi, M., Almalki, K., Aljuaid, S., Alamri, A., & Alghamdi, M. (2020). Linking the 

Saudi Arabian 2030 vision with nursing transformation in Saudi Arabia: Roadmap for nursing 

policies and strategies. International Journal of Africa Nursing Sciences, 13, 100256–100256. 

doi:10.1016/j.ijans.2020.100256 

[42] Harerimana, A., Wicking, K., Biedermann, N., & Yates, K. (2020). Integrating nursing informatics 

into undergraduate nursing education in Africa: A scoping review. International Nursing 

Review, 68, 420–433. doi:10.1111/inr.12618 

[43] Salem, M. A., Alsyed, W. H., & Elshaer, I. (2022). Before and Amid COVID-19 Pandemic, Self-

Perception of Digital Skills in Saudi Arabia Higher Education: A Longitudinal Study. International 

Journal of Environmental Research and Public Health, 19. doi:10.3390/ijerph19169886 

[44] Aljohani, N., & Chandran, D. (2019). Adoption of M-Health Applications: The Saudi Arabian 

Healthcare Perspectives. 19. Retrieved from https://consensus.app/papers/adoption-of-mhealth-

applications-the-saudi-arabian-aljohani-chandran/7129986227185b4e81fcd25455366681/ 

[45] Ali, R. J. I., Alenezi, T. M., ALdhafeeri, N. A., Alrashdi, A. L. G., Alenezi, N. M., Alkhatami, M. F., … 

ALjehani, A. M. S. (2023). Saudi Arabia’s New Care Model and the Transformation of Health Care 



 

1134 
 

https://reviewofconphil.com 

Kingdom’s Vision 2030. INTERNATIONAL JOURNAL OF MEDICAL SCIENCE AND CLINICAL 

RESEARCH STUDIES. doi:10.47191/ijmscrs/v3-i12-48 

[46] Qaffas, A., Hoque, R., & Almazmomi, N. (2020). The Internet of Things and Big Data Analytics for 

Chronic Disease Monitoring in Saudi Arabia. Telemedicine Journal and E-Health : The Official Journal 

of the American Telemedicine Association. doi:10.1089/tmj.2019.0289 

[47] Kuwaiti, A. A., Muhanna, F. A., & Amri, S. A. (2018). Implementation of Digital Health Technology at 

Academic Medical Centers in Saudi Arabia. Oman Medical Journal, 33 5, 367–373. 

doi:10.5001/omj.2018.69 

[48] Hussey, P. (2021). Connecting Health Immersion of Digital into eHealth. Introduction to Nursing 

Informatics, 15–53. doi:10.1007/978-3-030-58740-6_2 

[49] Hassounah, M., Raheel, H., & Alhefzi, M. (2020). Digital Response During the COVID-19 Pandemic 

in Saudi Arabia. Journal of Medical Internet Research, 22. doi:10.2196/19338 

 


