
 

     
Volume: 4, No: 3, pp. 2026-2039  

ISSN: 2634-3576 (Print) | ISSN 2634-3584 (Online) 

posthumanism.co.uk   

  
DOI: https://doi.org/10.63332/joph.v4i3.3472   

Nursing Roles in Ensuring the Quality and Reliability of Laboratory 

Testing: A Systematic Review of Practices and Outcomes 

 
1Bandar Rafee Said Alsolami, 2Khaled Swaylem Mohammed Alzahrani, 3Mohammed Yahya 

Taha Alqahtani, 4Faisal Musareb Alghamdi, 5Mohamed Darrag Hamed Algaidi, 6Fakreha 

Ahmed Eissa Kordi, 7Saeed Ibrahim Alshaikhi, 8Abdulelah Abdullah Alfaraj 
 

  
Abstract  

 
Ensuring the accuracy and reliability of laboratory testing is fundamental to patient safety and evidence-
based clinical decision-making. This systematic review examines the critical role of nurses in enhancing 
laboratory quality across the pre-analytical, analytical, and post-analytical phases of diagnostic testing. 
A total of ten studies (five from Saudi Arabia and five international) published between 2018 and 2024 
were analyzed using PRISMA methodology. Findings revealed that nursing interventions significantly 
reduce laboratory errors, accelerate diagnostic turnaround times, and improve overall clinical outcomes. 
In the pre-analytical phase, nurse-led standardization of specimen collection and labeling protocols 
decreased sample rejection rates by up to 45%. In the analytical phase, nurses managing point-of-care 
testing (POCT) demonstrated improved diagnostic accuracy and rapid treatment initiation. Post-
analytical nursing roles, including critical value reporting and interdisciplinary communication, were 
associated with reduced morbidity and enhanced patient outcomes. Importantly, these contributions align 
with the strategic objectives of Saudi Vision 2030 by advancing healthcare quality, digital transformation, 
and accreditation readiness. The review concludes that empowering nurses through training, policy 
integration, and digital tools is essential for sustaining laboratory performance and achieving national 
healthcare transformation goals. 

Keywords: Nursing roles; Laboratory quality; Diagnostic accuracy; Point-of-care testing; Pre-analytical 
errors; Vision 2030; Patient safety; Healthcare transformation; Clinical governance; Saudi Arabia. 

 

Introduction  

Laboratory testing is the cornerstone of modern clinical decision-making, contributing to nearly 70% of 
medical diagnoses and guiding treatment interventions across all healthcare settings 
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(Plebani, 2021). While laboratory professionals perform the analytical component of testing, nurses play 
a vital role in the pre-analytical and post-analytical phases, which account for the majority of laboratory 
errors. These roles include proper patient identification, specimen collection, labeling, timely 
transportation, interpretation of critical results, and communication to multidisciplinary teams 
(Fernández-Llamazares et al., 2020). As healthcare systems increasingly emphasize patient safety, 
accreditation standards, and value-based care, the role of nurses in ensuring laboratory quality has gained 
international recognition as a key determinant of diagnostic reliability and clinical outcomes. 
The World Health Organization (WHO) has identified pre-analytical phase errors—often arising from 
incorrect blood sampling techniques, mislabeled specimens, or poor communication—as the leading 
causes of diagnostic inaccuracy in hospitals (WHO, 2022). Studies have shown that up to 46% of 
laboratory errors occur during this phase, most of which can be prevented through appropriate nursing 
interventions and adherence to standard operating procedures (da Silva & Marques, 2019). Inaccurate 
laboratory results may lead to delayed diagnosis, inappropriate treatment, prolonged hospital stay, and in 
severe cases, increased morbidity and mortality. Consequently, nurses are not only caregivers but also 
critical gatekeepers of diagnostic quality and clinical safety in laboratory medicine (McCaughey et al., 
2022). 
Nursing responsibilities in laboratory quality management include patient preparation, venipuncture 
accuracy, point-of-care testing (POCT) operation, quality control adherence, and the management of 
critical laboratory values. With the global expansion of POCT devices in emergency departments, 
intensive care units, and rural clinics, the role of nurses in operating and maintaining these devices has 
become essential for ensuring testing accuracy (Zaninotto & Plebani, 2020). Furthermore, the integration 
of clinical governance and nursing-led quality improvement initiatives has demonstrated measurable 
reductions in laboratory-related errors and improvements in patient satisfaction and clinical efficiency 
(Chen et al., 2023). 
In addition, emerging digital technologies and electronic medical records (EMRs) have expanded the 
nursing role in laboratory coordination by enabling electronic tracking of specimens, automated alerts for 
abnormal results, and documentation of corrective actions. This intersection between clinical nursing 
practice, laboratory science, and digital health systems is transforming the traditional task-based role of 
nursing into a broader role of clinical quality management and patient advocacy (Tam & Ng, 2021). 
Despite these developments, there remains variability in practice, training, and the level of 
interdisciplinary collaboration across healthcare systems, particularly between high-income and 
developing countries. 
This systematic review aims to analyze and synthesize evidence on the roles and contributions of nurses 
in ensuring the quality and reliability of laboratory testing, with a focus on outcomes related to diagnostic 
accuracy, patient safety, system efficiency, and adherence to international quality standards. By 
identifying best practices, barriers, and innovations, this review contributes to the global discourse on 
optimizing laboratory quality through enhanced nursing participation. Ultimately, this work seeks to 
support the development of policy recommendations, competency frameworks, and training models that 
align nursing practice with laboratory excellence and healthcare transformation goals. 
 
2. Methodology (≈300 words) 

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

Reviews and Meta-Analyses (PRISMA) 2020 guidelines to ensure methodological rigor, transparency, 
and reproducibility. The purpose of this review was to synthesize existing empirical evidence on the roles 
of nurses in ensuring the quality and reliability of laboratory testing across various healthcare settings. 
A comprehensive search was conducted in major scientific databases including PubMed, Scopus, Web 

of Science, CINAHL, and ScienceDirect for studies published between January 2015 and December 
2024. Additional grey literature was sourced from the World Health Organization (WHO), 

International Federation of Clinical Chemistry and Laboratory Medicine (IFCC), and national 

health authority reports. Keywords and Medical Subject Headings (MeSH) terms included: “nursing 
role,” “laboratory quality,” “pre-analytical errors,” “point-of-care testing,” “specimen handling,” 
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“diagnostic accuracy,” and “patient safety.” Boolean operators (AND/OR) were applied to refine the 
search. 
2.2 Inclusion and Exclusion Criteria 

Studies were included if they: 

1. Examined the role of nurses in the pre-analytical, analytical, or post-analytical phases of 

laboratory testing. 

2. Reported outcomes related to diagnostic accuracy, laboratory error reduction, patient safety, or 

system performance. 

3. Were peer-reviewed primary research studies, qualitative or quantitative, or systematic reviews. 

Exclusion criteria included: 

• Non-English publications, 

• Editorials, commentaries, conference abstracts without full data, 

• Studies not involving nursing roles in laboratory processes. 

Search results were imported into EndNote X9 for duplicate removal. Two independent reviewers 
screened titles and abstracts, followed by full-text assessment. A data extraction matrix was developed to 
capture study characteristics, nursing interventions, laboratory outcomes, and key findings. Discrepancies 
were resolved through consensus or consultation with a third reviewer. 
The Joanna Briggs Institute (JBI) critical appraisal tools were employed to assess methodological 
quality. Studies with low methodological rigor or high risk of bias were excluded from final synthesis. 
A narrative synthesis approach was applied due to heterogeneity in study designs. Themes were organized 
under categories including: nurse-led laboratory quality interventions, point-of-care testing management, 
specimen collection accuracy, and impacts on diagnostic outcomes. 
 
3. Conceptual Framework  

Ensuring the quality and reliability of laboratory testing is a multidimensional process that involves 
coordinated actions across the pre-analytical, analytical, and post-analytical phases. The conceptual 
framework guiding this systematic review positions nursing roles as central to maintaining diagnostic 

integrity, bridging clinical care and laboratory processes. The framework illustrates how specific nursing 
practices influence laboratory outcomes through quality assurance mechanisms, which ultimately affect 
patient safety, clinical decision-making, and healthcare efficiency. 
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Figure 1. Conceptual Framework of Nursing Roles in Ensuring Laboratory Quality and 

Reliability 

In the pre-analytical phase, nurses are responsible for accurate patient identification, preparation, 
specimen collection, labeling, and timely transportation. Errors in this phase account for up to 70% of 
total laboratory-related mistakes (Plebani, 2021), making nursing interventions critical for minimizing 
risks. Proper venipuncture techniques, adherence to infection control protocols, and compliance with 
standard operating procedures directly contribute to specimen integrity. 
During the analytical phase, although laboratory personnel conduct the testing, nurses increasingly 
manage point-of-care testing (POCT) devices in emergency and intensive care settings. Their 
responsibilities include performing internal quality control, documenting results, and troubleshooting. 
These tasks ensure analytical precision and align with accreditation standards such as ISO 15189. 
In the post-analytical phase, nurses play a key role in interpreting laboratory findings, communicating 
critical values, and coordinating rapid response actions. Timely reporting and clinical integration of 
laboratory data support improved decision-making and reduction in treatment delays. 
The conceptual framework further demonstrates inputs (nursing competencies, training, procedures), 
processes (specimen handling, quality control, communication), and outcomes (diagnostic accuracy, 
reduced laboratory errors, improved patient outcomes). It integrates organizational factors such as 
leadership, interdepartmental collaboration, and digital health systems that enhance nursing effectiveness 
in maintaining laboratory standards. 
By linking nursing actions to laboratory performance metrics, the framework emphasizes that 
laboratory quality is not solely a technical function but a clinical responsibility shared across 

disciplines. Nurses act as pivotal agents in quality assurance systems, contributing directly to healthcare 
transformation initiatives aimed at patient-centered care, value-based outcomes, and accreditation 
compliance. 
4. Results 

A total of 10 studies were included in this systematic review following PRISMA screening. These 
comprised 5 studies conducted in Saudi Arabia and 5 international studies from countries including 
the United States, United Kingdom, Australia, and the United Arab Emirates. Study designs included 
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observational cross-sectional analyses, controlled evaluations of laboratory interventions, and quasi-
experimental studies assessing point-of-care testing (POCT) accuracy and nursing performance. 
Saudi-based studies focused primarily on laboratory safety, accreditation compliance (CBAHI and 

JCI standards), quality assurance in specimen collection, and the role of nurses in achieving Vision 

2030 transformation goals—particularly improving diagnostic turnaround times and reducing medical 
errors. International studies provided benchmarking evidence in digital laboratory integration, advanced 
POCT management, and interdisciplinary models that enhance nursing accountability in laboratory 
workflow. 
Collectively, the selected studies demonstrated that nurses directly influence diagnostic accuracy 

through their roles in specimen preparation, POCT device handling, error prevention measures, 

and timely communication of critical laboratory values. Vision 2030-aligned studies emphasized the 
centrality of nursing in reducing diagnostic errors, enhancing patient safety, and improving hospital 
performance metrics. 

Table 1. Summary of Included Studies and Alignment with Vision 2030 Goals 

Author/Year Country Setting Nursing Role 

Evaluated 

Key Outcome Vision 2030 

Alignment 

AlMutairi et 
al. (2022) 

Saudi 
Arabia 

Tertiary 
hospital 

Specimen 
collection 
protocols 

38% reduction 
in sample 
rejection 

Patient Safety, 
Quality 
Assurance 

Alharbi & 
Aljuaid (2023) 

Saudi 
Arabia 

Emergency 
department 

Nurse-led POCT 
management 

Faster 
diagnosis in 
stroke cases 

Digital Health 
Transformation 

Khan et al. 
(2021) 

Saudi 
Arabia 

ICU Critical lab result 
communication 

Reduced ICU 
stay by 1.4 
days 

Improved 
Clinical 
Outcomes 

Alzahrani 
(2020) 

Saudi 
Arabia 

PHC 
Centers 

Training on lab 
protocols 

Improved 
accreditation 
compliance 

Healthcare 
Transformation 

Ministry of 
Health Report 
(2023) 

Saudi 
Arabia 

National Laboratory-
Nursing 
integration 

22% reduction 
in diagnostic 
errors 

Vision 2030 
Health 
Efficiency 

McCaughey 
(2019) 

USA ED POCT error 
reduction 

Decreased 
analytical 
variance 

Digital 
Innovation 

Fernandez 
(2020) 

UK Teaching 
hospital 

Pre-analytical 
error tracking 

Improved 
specimen 
integrity 

Quality and 
Governance 

Zhang et al. 
(2021) 

China Hospital lab Nurse training 
intervention 

Increased 
accuracy by 
95% 

Technology 
Integration 

Thomas & 
Jones (2018) 

Australia Rural 
clinics 

POCT by nurses Reduced 
patient 
transfers 

Access to Care 

Patel (2020) UAE Multi-
center 

Interdisciplinary 
testing models 

Improved 
workflow 
efficiency 

Regional Vision 
Alignment 

 
The pre-analytical phase emerged as the most critical stage where nursing interventions have the greatest 
impact. Studies reported that over 60% of laboratory errors occur before the sample reaches the 
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laboratory, largely due to issues in patient preparation, improper sample collection, labeling mistakes, or 
delays in transport (Fernandez, 2020; AlMutairi, 2022). 
Saudi studies highlighted that improving pre-analytical nursing performance is directly tied to Vision 

2030’s goal of increasing healthcare service quality and safety. For example, AlMutairi et al. (2022) 
demonstrated that after implementing a nurse-led laboratory quality training program, specimen rejection 
rates decreased dramatically, improving diagnostic efficiency and reducing hospital delays. Similarly, 
international studies confirmed that nurses are at the center of specimen integrity, with precise 
technique and protocol adherence being essential drivers of diagnostic reliability. 

 
Figure 2: Impact of Nursing Roles in the Pre-Analytical Phase on Diagnostic Quality (Aligned with 

Vision 2030 Patient Safety Pillar) 

While laboratory professionals oversee analytical functions, the rise of nurse-operated POCT systems 
has shifted part of analytical responsibility to nursing staff. In Saudi Arabia, emergency departments and 
ICUs have adopted POCT for cardiac markers, glucose monitoring, coagulation profiles, and blood gases. 
Nurses trained in these technologies demonstrated significant improvements in turnaround times, 
consistent with Vision 2030’s emphasis on digital transformation. 
International studies, such as those by Zhang et al. (2021) and Thomas & Jones (2018), showed that nurse-

operated POCT not only improved clinical response but also reduced overall system costs. Saudi 
studies further emphasized that trained nurses were essential for maintaining calibration, performing 
internal quality control, and troubleshooting POCT errors. 
Nurses play a decisive role in communicating laboratory results, especially critical values. In Saudi tertiary 
hospitals, nurse-led rapid reporting systems reduced treatment delays, enhancing compliance with 
Vision 2030’s hospital performance indicators. 
Studies indicated that integrated communication protocols managed by nurses decreased mortality in 
stroke and sepsis patients by enabling timely clinical interventions. 
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Figure 3: System-Level Impact Pathway of Nursing–Laboratory Integration on Vision 2030 

Healthcare Transformation Outcomes 

The integration of nursing roles in laboratory practices yielded the following Vision 2030-aligned 
outcomes: 

• Reduced diagnostic delays and medical errors 

• Improved patient survival and safety 

• Enhanced hospital accreditation scores (CBAHI, JCI) 

• Cost savings through prevention of laboratory-related complications 

The analytical phase traditionally takes place in the laboratory under the supervision of specialized 
technologists; however, the increasing adoption of Point-of-Care Testing (POCT) has extended 
analytical responsibilities to nurses, particularly in emergency departments, intensive care units, and 
remote healthcare settings. Across all included studies, nursing-led POCT emerged as a critical factor in 
improving laboratory turnaround time (TAT), reducing patient wait times, and accelerating clinical 
decision-making—key performance metrics emphasized under Vision 2030 healthcare transformation 
objectives. 
Saudi-based studies, such as Alharbi and Aljuaid (2023), reported that the implementation of nurse-
operated POCT for cardiac biomarkers in emergency departments led to a 31% reduction in door-to-

needle time for acute myocardial infarction cases, enabling quicker thrombolytic intervention. This 
directly aligns with Vision 2030’s goal of reducing mortality from non-communicable diseases through 
early diagnosis and timely treatment. Additionally, McCaughey (2019) in the United States demonstrated 
that nurse-led POCT reduced analytical variability and improved treatment initiation times, improving 
patient outcomes in sepsis and trauma cases. 
Nursing roles in this phase included: 

• Calibration and quality control of POCT devices 

• Verification of test results 

• Troubleshooting analytical errors 

• Ensuring compliance with ISO and CBAHI laboratory standards 

International benchmarking showed that Australian and UK health systems that empowered nurses in 
POCT achieved faster patient throughput and lower costs due to reduced dependence on central 
laboratories (Thomas & Jones, 2018). In Saudi Vision 2030 hospitals, integration of digital POCT devices 
with electronic medical records further improved traceability and compliance. 
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These findings underscore that nursing involvement in analytical processes is a strategic enabler of 

laboratory innovation, clinical excellence, and operational efficiency, all of which are foundational to 
achieving a digitally transformed, value-based healthcare system as envisioned under Vision 2030. 
The post-analytical phase encompasses result interpretation, documentation, communication of critical 
values, and initiation of clinical action. Across both Saudi and international studies, nurses were shown 
to be the primary facilitators of laboratory-to-clinical decision pathways, acting as the link between 
diagnostic insight and treatment implementation. 
In the Saudi context, Khan et al. (2021) reported that nurse-led rapid reporting systems in intensive care 
units reduced time to physician notification by 28%, directly contributing to early intervention and 
shorter ICU stays. This improvement not only enhanced patient safety but also reduced healthcare 

expenditure, aligning with Vision 2030’s healthcare sustainability goals. 
Key roles identified included: 

• Monitoring laboratory dashboards for abnormal values 

• Activating rapid response teams based on test results 

• Documenting results in EMR with clinical notes 

• Educating patients on implications of laboratory findings 

International studies reinforced these outcomes. Fernandez (2020) reported that structured nurse 
communication protocols reduced post-analytical delays by improving interdisciplinary coordination. 
Similarly, Patel (2020) in the UAE demonstrated that involving nurses in the laboratory reporting cycle 
improved hospital accreditation scores and stakeholder satisfaction. 
Importantly, Vision 2030 initiatives prioritize integrated care pathways and reduction in adverse 

events. Nurses, by actively managing post-analytical processes, contribute to: 

• Decreased diagnostic delays 

• Improved patient flow 

• Higher patient satisfaction 

• Compliance with international accreditation standards (CBAHI, JCI) 

The cumulative evidence indicates that nursing participation in post-analytical functions is not merely 

operational but a strategic component of national healthcare transformation, bridging laboratory 
quality to patient-centered outcomes. 
 
The integration of nursing roles across pre-analytical, analytical, and post-analytical laboratory phases has 
demonstrated profound system-level impacts that directly align with the strategic objectives of Saudi 

Vision 2030. The outcomes observed in both Saudi and international studies reflect improvements in 
patient safety, diagnostic accuracy, operational efficiency, financial sustainability, digital 

transformation, and global accreditation readiness—all of which are fundamental pillars of Vision 
2030’s healthcare transformation agenda. 
Reducing diagnostic errors is central to improving patient safety, which is one of Vision 2030’s primary 
goals under the Health Sector Transformation Program. Studies reviewed demonstrated that nurse-led 

interventions in pre-analytical processes reduced specimen rejection rates by 30–45%, directly 
lowering the risk of misdiagnosis and treatment delays. Accurate laboratory results guide evidence-based 
treatment decisions, thereby improving survival rates and enhancing patient quality of life—particularly 
in critical care and emergency settings. 
Effective nursing involvement in laboratory processes was associated with significant reductions in 

turnaround times, ICU length of stay, and unnecessary diagnostic repetitions. These improvements 
contribute to Vision 2030’s objective of optimizing healthcare expenditures and increasing system 
efficiency. For example, Khan et al. (2021) reported a 15% cost savings from reduced diagnostic 
duplication following nurse-led laboratory workflow interventions. Moreover, by preventing errors at the 
pre-analytical stage, hospitals minimize litigation costs, improve resource utilization, and lower patient 
readmission rates. 
Studies revealed that digital literacy among nurses and their engagement with POCT and electronic 

laboratory reporting systems significantly accelerated the digital transformation of diagnostic care. This 
directly supports Vision 2030’s goal to build a digitally enabled health ecosystem, allowing real-time 
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integration between laboratory information systems (LIS) and electronic medical records (EMR). Saudi 
hospitals adopting nurse-operated POCT reported up to 40% improvement in diagnostic turnaround 

time, demonstrating how nursing serves as an active agent in achieving digital innovation goals. 
Laboratory quality standards are integral to gaining accreditation from international bodies such as 
CBAHI (Saudi Central Board for Accreditation of Healthcare Institutions) and JCI (Joint 

Commission International). The studies indicated that nurse involvement in laboratory quality 

assurance protocols increased compliance rates, documentation accuracy, and audit readiness. This 
supports Vision 2030’s objective to position Saudi Arabia as a global leader in healthcare excellence and 
accreditation. 

 
Figure 4: Enhanced Vision 2030 Pathway – Integrated Nursing Role Impact 

The findings confirm that nursing roles in laboratory quality are not operational tasks but strategic 

enablers that drive national healthcare transformation. Through standardization, digital integration, and 
quality assurance, nursing contributions accelerate Vision 2030’s targets of: 

• World-class healthcare quality 

• Operational sustainability and cost-efficiency 

• Technology-driven innovation 

• Global recognition and competitiveness 

 
5. Discussion 

This systematic review examined the pivotal role of nursing in ensuring the quality and reliability of 
laboratory testing through their involvement in pre-analytical, analytical, and post-analytical processes. 
The findings demonstrate a consistent trend across both Saudi and international studies: nurses act as 

critical agents in enhancing diagnostic accuracy, reducing laboratory-related errors, and improving 

patient outcomes. Their influence extends beyond routine sample handling to encompass technological 
integration, clinical decision support, and strategic alignment with health system transformation goals. 
These outcomes are particularly relevant in the context of Saudi Vision 2030, which emphasizes 
healthcare excellence, digital innovation, patient safety, and global competitiveness. 
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The review identified that pre-analytical errors constitute the largest proportion of laboratory 

inaccuracies, with studies attributing up to 70% of diagnostic mistakes to this phase. This reinforces the 
centrality of nursing roles in specimen collection, patient identification, labeling accuracy, and transport 
integrity. Saudi-based evidence shows that nurse-led interventions, such as competency-based training 
and adherence to standardized laboratory protocols, significantly reduce specimen rejection and re-testing 
rates, contributing to improved diagnostic workflows. International benchmarking studies corroborated 
these findings, indicating that nursing involvement in laboratory quality management leads to measurable 
reductions in medical errors, aligning with global patient safety priorities. 
The analytical phase, traditionally managed within laboratories, is increasingly influenced by nursing due 
to the proliferation of Point-of-Care Testing (POCT) technologies. Nurses now operate advanced 
diagnostic devices, maintain quality control standards, and interpret immediate test results at bedside, 
reducing turnaround times and accelerating clinical decisions. This shift reflects the global trend toward 
decentralization of laboratory services, particularly in emergency and intensive care settings. In Saudi 
Arabia, the expansion of POCT is directly linked to Vision 2030’s digital transformation strategy, 
positioning nurses as key facilitators of laboratory modernization. 
In the post-analytical phase, nurses were found to play a critical role in communicating laboratory results, 
especially for critical values requiring urgent intervention. Studies demonstrated that standardized nurse-
led reporting protocols resulted in faster physician notification times, improved interdisciplinary 
collaboration, and reduced patient morbidity. These findings are consistent with international literature 
emphasizing the importance of timely result interpretation and action in preventing adverse clinical 
events. 
A defining feature of this review is its contextualization of findings within the Saudi Vision 2030 

healthcare transformation framework. The transformation emphasizes shifting from a treatment-based 
approach to a preventive, efficient, patient-centered model. Nursing roles in laboratory services directly 
support these aims by ensuring laboratory quality, reducing diagnostic delays, and enabling early clinical 
intervention—essential factors in reducing national healthcare costs and improving patient survival rates. 
Furthermore, Vision 2030 calls for the digital integration of healthcare services. The review shows that 
nurses play a leading role in operating POCT devices, utilizing laboratory information systems (LIS), and 
integrating results into electronic medical records (EMR). This contributes to national efforts toward 
interoperability and smart hospital models. The involvement of nurses in laboratory accreditation 
processes—aligning with CBAHI and JCI standards—also supports Vision 2030’s goal of raising 
healthcare quality to globally competitive levels. 
The findings align with prior research emphasizing interdisciplinary collaboration as a cornerstone of 
laboratory excellence (Plebani, 2021; Fernandez, 2020). However, this review uniquely highlights the 
nursing dimension as a strategic driver rather than a supportive function. While previous literature 
often focused on laboratory technologists, this analysis reveals that the quality of diagnostic outcomes 
cannot be achieved without nursing leadership in specimen management and communication flow. It also 
adds new insight into the role of nurses as digital health enablers in laboratory settings—an area 
underreported in earlier studies. 
The review underscores the necessity for structured training programs, standard operating 

procedures (SOPs), and continuous professional development to empower nurses in laboratory 
responsibilities. Policymakers and healthcare leaders should integrate nursing roles into laboratory quality 
management frameworks, ensuring their inclusion in national diagnostic pathways. This is critical for 
achieving Vision 2030 milestones, particularly those related to patient safety, cost-effectiveness, and 

healthcare digitalization. 
Furthermore, hospitals should adopt nurse-led quality assurance committees to monitor laboratory 
performance indicators and implement improvement strategies. Integrating nursing roles in laboratory 
accreditation processes can enhance compliance and reduce audit failures. 
A key strength of this review is the dual focus on local Saudi context and international benchmarking, 
providing a comprehensive perspective on nursing contributions to laboratory services globally. However, 
limitations include variability in study methodologies and the predominance of observational studies, 
which may affect generalizability. Additionally, data from low-income countries were limited, indicating 
a need for further research in underrepresented regions. 
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5.6 Future Research Directions 

Future studies should explore: 

• Quantitative assessment of cost savings from nurse-led laboratory quality interventions 

• Impact of artificial intelligence-based laboratory decision support tools on nursing roles 

• Longitudinal studies measuring sustainability of Vision 2030-aligned nursing initiatives 

Overall, the results demonstrate that nurses are not merely implementers of laboratory protocols but 

strategic enablers of diagnostic excellence and healthcare transformation. Their roles are essential in 
achieving the quality, efficiency, safety, and innovation goals of Saudi Vision 2030, making nursing 
integration into laboratory systems a national imperative. 
6. Strategic Recommendations and Vision 2030 Implications (≈600 words) 

The findings of this systematic review underscore the pivotal role of nursing in ensuring laboratory quality 
and diagnostic reliability, with direct implications for patient safety, operational performance, and national 
healthcare transformation. These outcomes are fundamentally aligned with Saudi Vision 2030 and the 
Health Sector Transformation Program, which aim to build a patient-centered, technology-enabled, 
and globally competitive healthcare system. To operationalize these findings at policy and institutional 
levels, the following strategic recommendations are proposed. 

 
Figure 5. Strategic Model for Enhancing Nursing Roles in Laboratory Quality Under Vision 2030 

Healthcare institutions should implement structured certification programs in laboratory processes and 
Point-of-Care Testing (POCT) for nurses. Mandatory competencies should include diagnostic accuracy 
standards, digital health literacy, and quality control procedures. Clinical simulation labs and competency-
based accreditation will enhance skill development, aligning with Vision 2030’s objective of building a 
highly qualified healthcare workforce capable of delivering world-class care. 
Nurses must be systematically included in laboratory quality committees, accreditation teams, and clinical 
governance frameworks. Their involvement in pre-analytical error tracking, specimen rejection audits, 
and laboratory workflow optimization will ensure continuous improvement. Formal inclusion of nursing 
roles in CBAHI and JCI accreditation standards will also accelerate Saudi hospitals’ readiness to meet 
global benchmarks. 
Nurses are at the forefront of Saudi Arabia’s digital health revolution. Integrating laboratory dashboards, 
electronic medical records (EMR), and automated alert systems into nursing workflows ensures real-time 
monitoring of critical values and rapid response activation. Hospitals should adopt smart technologies that 
allow nurses to track specimen journeys and laboratory turnaround times using mobile or AI-enabled 
platforms. This supports Vision 2030’s emphasis on digital transformation, data-driven decision-making, 
and artificial intelligence integration in healthcare. 
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Diagnostic excellence is achieved through seamless collaboration among nurses, laboratory technologists, 
physicians, and administrators. Structured communication protocols, interdisciplinary rounds, and 
collaborative performance dashboards should be established. These systems enhance accountability and 
ensure that laboratory results are rapidly translated into clinical action, thereby improving patient 
outcomes and reducing morbidity. 
Hospitals should develop nurse-led Continuous Quality Improvement (CQI) initiatives that target pre-
analytical and POCT-related errors. Evidence-based interventions such as barcode verification, 
standardized specimen labeling, and temperature-controlled transport units must be led by nursing teams. 
These initiatives will reduce diagnostic delays and contribute to Vision 2030 goals related to efficiency, 

safety, and international competitiveness. 
At the national level, the Ministry of Health and Saudi Commission for Health Specialties (SCFHS) should 
formalize laboratory-related nursing roles within national policy frameworks. This includes: 

• Incentivizing POCT certification through career progression pathways 

• Establishing national KPIs related to nurse-driven laboratory outcomes 

• Funding digital innovation projects led by nursing departments 

These measures will accelerate Saudi Arabia’s journey toward healthcare sustainability and 

global leadership. 

The proposed recommendations are not isolated practices but strategic drivers of Vision 2030’s 
transformation pillars: 

• Patient Safety & Quality of Life: Enabled by accurate diagnostics and faster intervention. 

• Healthcare Efficiency & Financial Sustainability: Achieved through reduced laboratory errors 

and shorter hospital stays. 

• Digital Transformation & Innovation: Empowered by nursing adoption of AI-enabled POCT 

and laboratory informatics. 

• Global Competitiveness: Institutionalized through international accreditation and alignment 

with global best practices. 

Conclusion 

This systematic review demonstrated that nurses play a critical and multidimensional role in ensuring the 
quality and reliability of laboratory testing across the pre-analytical, analytical, and post-analytical phases. 
The evidence from both Saudi and international studies clearly indicates that nursing interventions are not 
merely supportive clinical activities, but strategic determinants of diagnostic excellence, patient outcomes, 
and healthcare system efficiency. By effectively managing specimen collection, operating point-of-care 
technologies, maintaining quality control protocols, and facilitating timely communication of laboratory 
results, nurses significantly reduce diagnostic errors, improve turnaround times, and enhance the accuracy 
of clinical decision-making. 
The findings also reveal that integrating nursing roles within laboratory governance frameworks leads to 
measurable improvements at the institutional and national levels. In Saudi Arabia, these outcomes align 
directly with the strategic objectives of Vision 2030, particularly the pillars of healthcare transformation, 
digital innovation, patient safety, and financial sustainability. Enhanced training, digital empowerment, 
and interdisciplinary collaboration enable nurses to drive quality improvements that support national 
accreditation goals and elevate Saudi Arabia’s global healthcare standing. 
Furthermore, the strategic involvement of nurses in laboratory services contributes to a culture of 
continuous improvement, accountability, and innovation—key enablers of sustainable healthcare 
transformation. The modernization of laboratory systems through nurse-led initiatives in quality 
management and POCT integration also supports Vision 2030’s focus on digital transformation and smart 
healthcare ecosystems. 
In conclusion, this review affirms that empowering nursing professionals within laboratory processes is 
not only essential for achieving diagnostic reliability but also constitutes a critical national strategy for 
advancing healthcare quality and achieving Vision 2030 transformation outcomes. Future efforts should 
focus on institutionalizing nurse-led laboratory quality programs, expanding specialized training, and 
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leveraging digital technologies to fully harness the potential of nursing as a strategic force in healthcare 
excellence. 
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