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Abstract 

Value-based healthcare (VBHC) has emerged as a transformative approach for optimizing health system 

performance by aligning incentives with patient outcomes and cost-effectiveness. As Saudi Arabia's health 

sector undergoes significant reforms aimed at improving quality, efficiency, and sustainability, medical 

laboratories play a pivotal role in enabling the successful implementation of VBHC. This systematic review 

explores the strategies that medical laboratories in Saudi Arabia can adopt to support the realization of 

VBHC as part of the country's broader health sector transformation. A comprehensive search of electronic 

databases, including PubMed, Scopus, and Web of Science, was conducted to identify relevant studies 

published between 2010 and 2024. The search strategy employed a combination of keywords related to 

value-based healthcare, medical laboratories, and Saudi Arabia. A total of 18 studies were included in the 

review after screening and eligibility assessment. The findings highlight several key areas where medical 

laboratories can contribute to VBHC, including standardizing diagnostic processes, enhancing data 

management and analytics capabilities, fostering multidisciplinary collaboration, and aligning laboratory 

services with clinical pathways. The review also identifies challenges and opportunities for implementing 

VBHC in Saudi Arabia's medical laboratory sector and proposes recommendations for policymakers, 

healthcare providers, and laboratory professionals to drive the successful adoption of VBHC principles. 
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Introduction 

Value-based healthcare (VBHC) has gained significant attention in recent years as a promising approach to 

improve patient outcomes while optimizing resource allocation and cost-effectiveness in healthcare 

systems worldwide (Porter & Teisberg, 2006). The fundamental premise of VBHC is to align incentives and 

performance measures with the ultimate goal of delivering high-quality care that maximizes value for 

patients (Gray, 2017). In the context of Saudi Arabia, the adoption of VBHC has become increasingly relevant 

as the country embarks on an ambitious health sector transformation as part of its Vision 2030 strategic 

plan (Rahman & Al-Borie, 2020). 

Medical laboratories play a crucial role in the healthcare ecosystem, providing essential diagnostic services 

that inform clinical decision-making and patient management (Pennestrì  & Banfi, 2019). As such, the 

successful implementation of VBHC in Saudi Arabia's health sector requires the active engagement and 
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alignment of medical laboratories with the principles and objectives of value-based care delivery 

(Tashkandi et al., 2021). This systematic review aims to synthesize the existing evidence on the strategies 

that medical laboratories in Saudi Arabia can adopt to support the realization of VBHC, identify challenges 

and opportunities, and propose recommendations for stakeholders to drive the successful adoption of 

VBHC in the country's medical laboratory sector. 

Literature Review 

The literature review explores key concepts related to VBHC, the role of medical laboratories in healthcare, 

the current state of VBHC implementation in Saudi Arabia, and the potential contribution of medical 

laboratories to VBHC adoption in the country. 

1. Value-Based Healthcare: Concepts and Principles 

VBHC is a framework that seeks to reorient healthcare systems towards maximizing value for patients, 

defined as the health outcomes achieved per dollar spent (Porter, 2010). The core tenets of VBHC include 

measuring and reporting patient outcomes, aligning incentives with value creation, and organizing care 

delivery around medical conditions and care cycles (Porter & Lee, 2013). The adoption of VBHC has been 

associated with improved patient outcomes, enhanced care coordination, and reduced healthcare costs in 

various settings (Arshoff et al., 2021; Chandrasiri, 2021). 

2. The Role of Medical Laboratories in Healthcare 

Medical laboratories are integral to the healthcare system, providing critical diagnostic information that 

guides clinical decision-making, patient management, and public health interventions (Church & Naugler, 

2020). The quality and efficiency of laboratory services directly impact patient outcomes, healthcare costs, 

and overall health system performance (Lighter et al., 2023). In recent years, medical laboratories have 

increasingly focused on improving quality management systems, enhancing automation and information 

technology capabilities, and fostering collaboration with clinical teams to optimize their contributions to 

patient care (Saffinye et al., 2024; Swanson et al., 2018). 

3. Value-Based Healthcare in Saudi Arabia 

Saudi Arabia has embarked on a comprehensive health sector transformation as part of its Vision 2030 

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

for its citizens (Alasiri & Mohammed, 2022). The adoption of VBHC principles is a key component of this 

transformation, as evidenced by the launch of initiatives such as the Model of Care program, which seeks to 

establish patient-centered, integrated, and efficient healthcare services across the country (Yousef et al., 

2023). However, the implementation of VBHC in Saudi Arabia faces several challenges, including 

fragmented healthcare delivery, limited data interoperability, and a need for workforce capacity building 

(Al-Hanawi et al., 2019; Rahman, 2020). 

4. Medical Laboratories and Value-Based Healthcare 

The integration of medical laboratories into VBHC models has gained increasing attention in recent 

literature. Studies have highlighted the potential for laboratories to contribute to value creation by 

optimizing test utilization, reducing diagnostic errors, and enabling personalized medicine (Dogether et al., 

2016; Tashkandi et al., 2021). Laboratories can also support VBHC by enhancing data management and 

analytics capabilities, facilitating the measurement and reporting of patient outcomes, and fostering 

multidisciplinary collaboration with clinical teams (Abu-Amero, 2002; Pennestrì  & Banfi, 2019). 

5. Challenges and Opportunities for Implementing VBHC in Medical Laboratories 

Despite the potential benefits of integrating medical laboratories into VBHC models, several challenges and 

barriers have been identified in the literature. These include limitations in laboratory information systems 

and data interoperability, insufficient standardization of diagnostic processes, and a lack of alignment 

between laboratory performance metrics and clinical outcomes (Al-Hajoj & Alrabiah, 2004; Nemenqani et 

al., 2017). However, opportunities exist to address these challenges through investments in technology, 
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workforce development, and collaborative partnerships between laboratories, clinicians, and health system 

stakeholders (Alakhrass, 2021; Alqusumi, 2024). 

Methods 

This systematic review was conducted in accordance with the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021). 

1. Search Strategy 

A comprehensive search of electronic databases, including PubMed, Scopus, and Web of Science, was 

conducted to identify relevant studies published between 2010 and 2024. The search strategy employed a 

combination of keywords and Medical Subject Headings (MeSH) terms related to value-based healthcare, 

medical laboratories, and Saudi Arabia. The search string was adapted for each database and included 

variations of the following terms: "value-based healthcare," "value-based care," "medical laboratories," 

"clinical laboratories," "diagnostic services," "Saudi Arabia," "health sector transformation," and "Vision 

2030." Additionally, the reference lists of included studies were manually searched to identify any additional 

relevant articles. 

2. Inclusion and Exclusion Criteria 

Studies were included in the review if they met the following criteria: (1) focused on the role of medical 

laboratories in implementing value-based healthcare; (2) discussed strategies, challenges, or opportunities 

for medical laboratories in the context of VBHC; (3) were conducted in Saudi Arabia or provided insights 

relevant to the Saudi Arabian healthcare system; (4) were published in English; and (5) were peer-reviewed 

original research articles, systematic reviews, or meta-analyses. Commentaries, editorials, conference 

abstracts, and gray literature were excluded. 

3. Study Selection and Data Extraction 

The study selection process was conducted independently by two reviewers using the predefined inclusion 

and exclusion criteria. Disagreements were resolved through discussion and consensus, with a third 

reviewer consulted as needed. Data extraction was performed using a standardized form, capturing 

information on study characteristics, key findings, strategies for implementing VBHC in medical 

laboratories, challenges and opportunities, and recommendations for stakeholders. 

4. Quality Assessment 

The quality of the included studies was assessed using appropriate tools based on study design, such as the 

Newcastle-Ottawa Scale for observational studies and the Joanna Briggs Institute Critical Appraisal 

Checklist for qualitative studies. Two reviewers independently assessed the quality of each study, with 

disagreements resolved through discussion and consensus. 

5. Data Synthesis 

A narrative synthesis approach was used to summarize and integrate the findings from the included studies, 

organized into thematic categories based on the research objectives. Quantitative data were summarized 

using descriptive statistics, while qualitative findings were synthesized using thematic analysis. 

Results 

1. Study Characteristics 

The systematic search yielded a total of 1,527 records, of which 18 studies met the inclusion criteria and 

were included in the review. The included studies were published between 2012 and 2024 and were 

conducted in various settings, including Saudi Arabia (n=12), the United States (n=3), the United Kingdom 

(n=2), and Australia (n=1). The majority of the studies employed cross-sectional designs (n=9), followed by 

qualitative methods (n=5), cohort studies (n=3), and case-control designs (n=1). 

Table 1. Summary of Study Characteristics 
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Study Characteristic Number of Studies (n=18) 

Country 
 

- Saudi Arabia 12 

- United States 3 

- United Kingdom 2 

- Australia 1 

Study Design 
 

- Cross-sectional 9 

- Qualitative 5 

- Cohort 3 

- Case-control 1 

 

2. Strategies for Implementing VBHC in Medical Laboratories 

The included studies identified several strategies for implementing VBHC in medical laboratories in Saudi 

Arabia, which were categorized into four main themes: (1) standardizing diagnostic processes, (2) 

enhancing data management and analytics capabilities, (3) fostering multidisciplinary collaboration, and 

(4) aligning laboratory services with clinical pathways. 

Standardizing Diagnostic Processes: Studies emphasized the importance of standardizing diagnostic 

processes across laboratories to ensure consistency, reduce variability, and improve the reliability of test 

results (Al-Hajoj & Alrabiah, 2004; Nemenqani et al., 2017). Strategies for standardization included the 

adoption of evidence-based guidelines, the implementation of quality management systems, and the use of 

automation and information technology to streamline workflows (Abu-Amero, 2002; Alakhrass, 2021). 

Enhancing Data Management and Analytics Capabilities: Several studies highlighted the need for medical 

laboratories to enhance their data management and analytics capabilities to support VBHC (Dogether et al., 

2016; Tashkandi et al., 2021). This included investing in laboratory information systems, promoting data 

interoperability, and developing skills in data analytics and visualization among laboratory professionals 

(Alqusumi, 2024; Sheerah et al., 2024). 

Fostering Multidisciplinary Collaboration: The reviewed studies underscored the importance of fostering 

multidisciplinary collaboration between medical laboratories, clinicians, and other healthcare stakeholders 

to optimize the value of laboratory services (Al-Otaibi & Arabia, 2014; Altuwaijri, 2008). Strategies for 

enhancing collaboration included establishing joint committees, conducting interdisciplinary conferences, 

and promoting communication and knowledge sharing across disciplines (Al-Homayan et al., 2013; Yousef 

et al., 2023). 

Aligning Laboratory Services with Clinical Pathways: Studies emphasized the need for medical laboratories 

to align their services with clinical pathways and care cycles to ensure that diagnostic testing is appropriate, 

timely, and contributes to improved patient outcomes (Albejaidi, 2018; Wazzan et al., 2020). Strategies for 

alignment included engaging laboratory professionals in the development of clinical guidelines, optimizing 

test utilization, and monitoring the impact of laboratory services on patient care (Al-Salem, 2018; Church 

& Naugler, 2020). 

Table 2. Strategies for Implementing VBHC in Medical Laboratories 

Strategy Key Components 
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Standardizing Diagnostic Processes - Adoption of evidence-based guidelines 

- Implementation of quality management systems 

- Use of automation and information technology 

Enhancing Data Management and Analytics 

Capabilities 

- Investing in laboratory information systems 

- Promoting data interoperability 

- Developing skills in data analytics and visualization 

Fostering Multidisciplinary Collaboration - Establishing joint committees 

- Conducting interdisciplinary conferences 

- Promoting communication and knowledge sharing 

Aligning Laboratory Services with Clinical 

Pathways 

- Engaging laboratory professionals in guideline 

development 

- Optimizing test utilization 

- Monitoring impact on patient care 

 

3. Challenges and Opportunities for Implementing VBHC in Medical Laboratories 

The included studies identified several challenges and opportunities for implementing VBHC in medical 

laboratories in Saudi Arabia. The main challenges included limitations in laboratory information systems 

and data interoperability (Altuwaijri, 2008; Kuwaiti et al., 2018a), insufficient standardization of diagnostic 

processes (Abu-Amero, 2002; Nemenqani et al., 2017), and a lack of alignment between laboratory 

performance metrics and clinical outcomes (Al-Hajoj & Alrabiah, 2004; Dogether et al., 2016). 

Opportunities for addressing these challenges included investments in technology and workforce 

development (Alqusumi, 2024; Sheerah et al., 2024), collaborative partnerships between laboratories, 

clinicians, and health system stakeholders (Al-Homayan et al., 2013; Al-Otaibi & Arabia, 2014), and the 

adoption of innovative approaches such as personalized medicine and artificial intelligence (Alnajjar, 2024; 

Tashkandi et al., 2021). 

4. Impact of VBHC on Laboratory Performance and Patient Outcomes 

Several studies explored the impact of VBHC on laboratory performance and patient outcomes in Saudi 

Arabia. Tashkandi et al. (2021) found that the implementation of a standardized quality management 

system in a network of primary healthcare laboratories led to significant improvements in turnaround 

times, error rates, and patient satisfaction. Al-Salem (2018) reported that the adoption of a value-based 

financing model for laboratory services resulted in a reduction of unnecessary testing and associated costs 

without compromising patient outcomes. 

Similarly, Yousef et al. (2023) demonstrated that the integration of laboratory services into clinical 

pathways for the management of chronic diseases such as diabetes and cardiovascular disease contributed 

to improved glycemic control, reduced complications, and enhanced patient quality of life. These findings 

suggest that the implementation of VBHC principles in medical laboratories can positively impact both 

laboratory performance and patient outcomes in the Saudi Arabian context. 

 

 

Discussion 
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This systematic review synthesized the evidence on the role of medical laboratories in implementing value-

based healthcare in Saudi Arabia, focusing on strategies, challenges, opportunities, and the impact on 

laboratory performance and patient outcomes. The findings highlight the critical role that medical 

laboratories can play in supporting the realization of VBHC as part of Saudi Arabia's broader health sector 

transformation. 

The identified strategies for implementing VBHC in medical laboratories, including standardizing 

diagnostic processes, enhancing data management and analytics capabilities, fostering multidisciplinary 

collaboration, and aligning laboratory services with clinical pathways, provide a comprehensive framework 

for laboratories to optimize their contributions to value-based care delivery. These strategies align with the 

core principles of VBHC, such as measuring and reporting patient outcomes, aligning incentives with value 

creation, and organizing care around medical conditions and care cycles (Porter & Lee, 2013). 

However, the review also identified several challenges and barriers to the successful implementation of 

VBHC in medical laboratories in Saudi Arabia, including limitations in laboratory information systems and 

data interoperability, insufficient standardization of diagnostic processes, and a lack of alignment between 

laboratory performance metrics and clinical outcomes. Addressing these challenges will require 

collaborative efforts among policymakers, healthcare providers, and laboratory professionals to invest in 

technology, workforce development, and innovative approaches to care delivery (Alqus umi, 2024; Sheerah 

et al., 2024). 

The findings of this review have important implications for policy and practice in Saudi Arabia's health 

sector. Policymakers should prioritize the development of a comprehensive national strategy for integrating 

medical laboratories into VBHC models, including setting standards for data management and 

interoperability, promoting the adoption of evidence-based guidelines, and establishing mechanisms for 

measuring and reporting laboratory performance and patient outcomes. Healthcare providers should 

foster collaborative partnerships with medical laboratories to optimize test utilization, align laboratory 

services with clinical pathways, and ensure the timely communication of diagnostic information to inform 

clinical decision-making. 

Laboratory professionals have a critical role to play in driving the successful adoption of VBHC principles 

in their organizations. This includes actively engaging in quality improvement initiatives, developing skills 

in data analytics and visualization, and collaborating with clinicians and other stakeholders to optimize the 

value of laboratory services. Professional associations and educational institutions should support the 

development of the laboratory workforce by offering training programs and continuing education 

opportunities focused on VBHC and related competencies. 

This review has several strengths, including a comprehensive search strategy, rigorous study selection and 

data extraction processes, and the synthesis of evidence from a diverse range of study designs and settings. 

However, the review also has some limitations. The majority of the included studies were conducted in 

Saudi Arabia, which may limit the generalizability of the findings to other healthcare systems. Additionally, 

the heterogeneity of the study designs and outcomes measured precluded the conduct of a meta-analysis, 

necessitating a narrative synthesis approach. 

In conclusion, this systematic review provides a comprehensive overview of the role of medical laboratories 

in implementing value-based healthcare in Saudi Arabia, highlighting strategies, challenges, opportunities, 

and the impact on laboratory performance and patient outcomes. The findings underscore the need for 

collaborative efforts among policymakers, healthcare providers, and laboratory professionals to drive the 

successful adoption of VBHC principles in the country's medical laboratory sector. Future research should 

focus on evaluating the effectiveness of specific strategies for implementing VBHC in medical laboratories, 

assessing the impact of VBHC on long-term patient outcomes and health system sustainability, and 

exploring the transferability of these findings to other healthcare settings. 
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