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Abstract

This comprehensive review examines the integrated impact of nursing and laboratory
services on patient safety, diagnostic accuracy, and clinical outcomes across healthcare
systems. Nursing and laboratory professionals represent two foundational pillars of clinical
care, operating at the critical interface between patient assessment, specimen management,
diagnostic processes, and therapeutic decision-making. Fragmentation or misalignment
between these services has been repeatedly associated with diagnostic delays, laboratory
errors, compromised patient safety, and suboptimal clinical outcomes. Conversely,
effective integration, communication, and coordination between nursing and laboratory
services have been shown to significantly enhance diagnostic reliability, reduce adverse
events, and improve continuity of care.

This review synthesizes contemporary evidence on nursing—laboratory collaboration,
focusing on pre-analytical, analytical, and post-analytical phases of diagnostic pathways.
Key themes include error prevention, infection control, turnaround time optimization,
clinical decision support, workforce competencies, and digital enablers. The review further
explores organizational, technological, and governance factors that facilitate effective
integration. Finally, an integrated conceptual framework is proposed to illustrate how
coordinated nursing and laboratory services contribute to safer, more accurate, and
outcome-oriented patient care. Findings highlight the need for system-level strategies,
interprofessional training, and digital integration to strengthen collaborative diagnostic and
care pathways.

Keywords: Nursing services; Laboratory services; Patient safety; Diagnostic accuracy;
Clinical outcomes; Healthcare integration

INTRODUCTION

Patient safety, diagnostic accuracy, and clinical outcomes are increasingly recognized as
interdependent pillars of healthcare quality. Within this context, nursing and laboratory
services play complementary and inseparable roles across the continuum of care. Nurses
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are responsible for patient assessment, clinical monitoring, specimen collection, and timely
communication of patient information, while laboratory services generate diagnostic data
that underpin clinical decision-making. The effectiveness of healthcare delivery therefore
depends not only on the individual performance of these services but also on the degree
of integration and coordination between them.

Evidence suggests that a significant proportion of adverse events in healthcare are linked
to diagnostic errors and failures in communication. Many of these failures occur at the
interface between nursing practice and laboratory processes, particularly during pre-
analytical and post-analytical phases of testing. Errors such as patient misidentification,
inappropriate test ordering, improper specimen handling, delayed sample transport, and
failure to act on abnormal laboratory results have been consistently associated with
compromised patient safety and delayed treatment (Plebani, 2017; Lippi et al., 2018). As
nurses are often the primary professionals involved in these stages, their collaboration with
laboratory staff is crucial for ensuring diagnostic accuracy.

From a systems perspective, nursing—laboratory integration is increasingly viewed as a core
component of high-reliability healthcare organizations. Studies have demonstrated that
structured communication pathways, shared protocols, and interprofessional education
between nursing and laboratory teams can significantly reduce error rates, improve
turnaround times, and enhance clinical responsiveness (Hawkins, 2019; Bowen et al., 2010).
Moreover, effective collaboration supports early detection of patient deterioration and
facilitates timely escalation of care, thereby positively influencing clinical outcomes such as
length of stay, morbidity, and mortality.

The growing complexity of diagnostic technologies and the expansion of laboratory testing
further highlight the importance of integrated practice models. While digital systems such
as electronic health records (EHRs) and laboratory information systems (LIS) have
improved access to diagnostic data, they have also introduced new challenges related to
workflow fragmentation and information overload. Without effective nursing—laboratory
coordination, the potential benefits of digital diagnostics may remain underutilized or even
contribute to new safety risks (Carraro & Plebani, 2020).

Despite the recognized importance of collaboration, existing research often examines
nursing and laboratory services in isolation. There remains a lack of comprehensive
synthesis focusing on their combined impact on patient safety, diagnostic accuracy, and
clinical outcomes. Addressing this gap is essential for informing practice, policy, and system
redesign. This review therefore aims to integrate current evidence to clarify how
coordinated nursing and laboratory services contribute to safer diagnostic pathways and
improved patient-centered outcomes within contemporary healthcare systems.

METHODOLOGY

This study adopted a structured literature review methodology to synthesize existing
evidence on the integrated impact of nursing and laboratory services on patient safety,
diagnostic accuracy, and clinical outcomes. A literature review approach was selected to
allow comprehensive examination of empirical, theoretical, and policy-oriented studies
addressing interprofessional collaboration, diagnostic processes, and healthcare quality
outcomes.

A systematic search was conducted across major electronic databases, including PubMed,
Scopus, Web of Science, and CINAHL. The search covered publications from January
2016 to December 2025 to ensure contemporary relevance. Keywords and Boolean
operators were combined as follows: nursing services, laboratory services, diagnostic accuracy, patient
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safety, clinical outcomes, interprofessional collaboration, and healthcare integration. Reference lists of
key articles were also manually screened to identify additional relevant studies.

Studies were included if they:

1. Examined nursing and laboratory roles within diagnostic or clinical care pathways

2. Addressed patient safety, diagnostic accuracy, or clinical outcomes

3. Were peer-reviewed articles, systematic reviews, or high-quality observational studies

4. Were published in English

Studies were excluded if they focused solely on laboratory technical validation without
clinical integration, nursing interventions unrelated to diagnostics, opinion pieces without
empirical basis, or conference abstracts lacking full data.

After removing duplicates, titles and abstracts were screened for relevance. Full-text
screening was then conducted to confirm eligibility. Data extracted included study design,
healthcare setting, integration mechanisms, outcome measures, and key findings related to
safety, diagnostics, and patient outcomes.

A thematic synthesis approach was applied, grouping findings into recurrent domains
such as pre-analytical safety, diagnostic workflow integration, communication practices,
digital enablers, and outcome improvement. This approach enabled comparison across
diverse settings and informed the development of an integrated conceptual framework
linking nursing—laboratory collaboration to healthcare performance.

Nursing Contributions to Patient Safety and Diagnostic Accuracy

Nursing practice plays a pivotal role in safeguarding patient safety and ensuring diagnostic
accuracy across healthcare systems. As frontline providers, nurses are deeply involved in
patient assessment, specimen collection, clinical documentation, and communication with
multidisciplinary teams. Their actions directly influence the reliability of diagnostic
processes, particularly in the pre-analytical and post-analytical phases, which are widely
recognized as the most error-prone stages of laboratory testing.

One of the most critical nursing contributions to diagnostic safety is accurate patient
identification. Errors in patient identification during test ordering or specimen labeling
can lead to misdiagnosis, inappropriate treatment, and serious adverse events. International
patient safety guidelines consistently highlight the nurse’s responsibility in applying
standardized identification protocols, such as the use of two patient identifiers, prior to
specimen collection and clinical procedures (World Health Organization, 2017). Studies
indicate that adherence to these protocols significantly reduces specimen mislabeling and
wrong-patient errors, thereby improving diagnostic accuracy (Lippi et al., 2018).
Specimen collection and handling represent another core nursing responsibility with
substantial implications for diagnostic reliability. Improper collection techniques, incorrect
containers, inadequate sample volumes, or failure to follow timing requirements can
compromise specimen integrity and result in inaccurate laboratory results. Nursing
competence in aseptic technique, correct sampling procedures, and timely sample transport
is therefore essential for minimizing pre-analytical variability. Evidence suggests that
targeted nursing education and competency-based training reduce specimen rejection rates
and improve laboratory turnaround times (Hawkins, 2019).

Nurses also contribute to diagnostic accuracy through clinical assessment and test
appropriateness. By continuously monitoring patient conditions, nurses are often the first
to recognize clinical deterioration or unexpected symptoms that necessitate urgent
diagnostic testing. Effective communication of clinical context to laboratory and medical
teams enhances result interpretation and reduces the risk of diagnostic oversight. Moreover,
nurses play an important role in preventing unnecessary or duplicate testing, supporting
laboratory stewardship and reducing patient exposure to avoidable procedures (Plebani,
2017).
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In the post-analytical phase, nursing involvement is equally crucial. Nurses are frequently
responsible for receiving laboratory results, recognizing critical values, and initiating
appropriate escalation pathways. Delays in acknowledging or acting upon abnormal results
have been identified as a major contributor to diagnostic error and patient harm. Structured
result notification systems and clear nursing protocols for critical value response have been
shown to improve timeliness of interventions and patient outcomes (Carraro & Plebani,
2020).

Beyond technical tasks, nurses contribute to patient safety through infection prevention
and control during specimen collection and clinical care. Strict adherence to hand hygiene,
use of personal protective equipment, and safe specimen transport practices reduce the
risk of healthcare-associated infections and cross-contamination. These practices not only
protect patients and staff but also ensure the validity of microbiological and diagnostic
results (Lippi et al., 2020).

Table 1. Nursing-Related Factors Influencing Patient Safety and Diagnostic
Accuracy

Nursing Contribution

Description

Impact on Patient Safety &
Diagnostics

Patient identification

Use of standardized
identifiers before testing and
procedures

Reduces wrong-patient errors
and misdiagnosis

Specimen collection
technique

Correct sampling method,
container, and timing

Improves specimen integrity
and test accuracy

Specimen labeling and
transport

Accurate labeling and timely
delivery to laboratory

Minimizes pre-analytical
errors and delays

Clinical assessment

Continuous monitoring and
recognition of abnormal
signs

Supports appropriate test
ordering and early diagnosis

Result acknowledgment
and escalation

Timely review of results and
response to critical values

Prevents treatment delays
and adverse events

Infection control
practices

Aseptic technique and safe
handling of specimens

Reduces contamination and
healthcare-associated

infections

Collectively, these contributions highlight nursing as a central determinant of diagnostic
safety. When supported by standardized protocols, interprofessional collaboration, and
continuous training, nursing practice substantially enhances diagnostic accuracy and
reduces preventable harm. However, variability in workflows, staffing pressures, and
communication gaps continue to pose challenges, reinforcing the need for integrated
nursing—laboratory strategies within healthcare systems.

Laboratory Contributions to Clinical Decision-Making and Outcomes

Laboratory services constitute a cornerstone of modern healthcare systems, providing
objective, evidence-based data that guide clinical decision-making across diagnostic,
therapeutic, and monitoring pathways. It is estimated that the majority of clinical decisions
are influenced by laboratory results, underscoring the central role of laboratory medicine
in shaping patient outcomes. The quality, timeliness, and interpretability of laboratory data
therefore have direct implications for diagnostic accuracy, treatment effectiveness, and
patient safety.

One of the primary laboratory contributions to clinical outcomes is analytical accuracy
and quality assurance. Laboratory professionals are responsible for ensuring the validity
and reliability of test results through standardized analytical procedures, internal quality

32




Cultura. International Journal of Philosophy of Culture and Axiology 21(7s)/2024

control, and external quality assessment programs. Errors occurring during the analytical
phase, although less frequent than pre-analytical errors, can lead to incorrect diagnoses,
inappropriate treatments, and prolonged hospital stays. Robust laboratory quality
management systems have been shown to reduce analytical variability and support
consistent clinical decision-making across care settings (Plebani, 2017; Lippi & Plebani,
2020).

Turnaround time (TAT) represents another critical laboratory performance indicator
influencing clinical outcomes. Delays in laboratory reporting can postpone diagnosis, defer
treatment initiation, and negatively affect patient flow, particularly in emergency and critical
care settings. Evidence indicates that optimized laboratory workflows, automation, and
effective coordination with clinical teams significantly reduce TAT, enabling timely
therapeutic interventions and improving outcomes such as reduced length of stay and
improved survival rates (Hawkins, 2019). Rapid laboratory diagnostics are especially vital
in the management of sepsis, acute coronary syndromes, and infectious diseases, where
early intervention is strongly associated with improved prognosis.

Laboratories also contribute to decision-making through clear and clinically meaningful
result reporting. The presentation of results, use of reference ranges, and flagging of
abnormal or critical values influence clinicians’ ability to interpret and act upon diagnostic
information. Standardized reporting formats and critical value notification systems
enhance communication between laboratory professionals and nursing staff, reducing the
likelihood of result misinterpretation or delayed response (Carraro & Plebani, 2020).
Another essential contribution lies in laboratory stewardship and test utilization
management. Inappropriate or excessive testing can lead to diagnostic confusion,
unnecessary patient interventions, and increased healthcare costs. Laboratory professionals,
in collaboration with clinical teams, play a key role in developing test utilization guidelines
and decision support tools that promote appropriate testing. Evidence suggests that
laboratory stewardship programs improve diagnostic efficiency while maintaining or
enhancing clinical outcomes (Lippi et al., 2019).

Laboratory services further support monitoring of disease progression and treatment
effectiveness. Serial laboratory measurements allow clinicians to evaluate therapeutic
response, adjust treatment plans, and detect complications at eatly stages. This longitudinal
diagnostic insight is particularly critical in chronic disease management, oncology, and
critical care. Accurate trend analysis relies on consistent laboratory practices, harmonized

methods, and effective communication with nursing teams involved in patient monitoring
(Plebani et al., 2020).

Table 2. Laboratory Service Contributions to Clinical Decision-Making and Patient
Outcomes

Laboratory Description Impact on Clinical

Contribution Outcomes

Analytical accuracy Quality control and Reduces misdiagnosis and
standardized testing inappropriate treatment
procedures

Turnaround time Efficient workflows and Enables timely intervention

optimization rapid diagnostics and shorter length of stay

Result reporting and Clear formats and critical Improves clinical response

communication value alerts and patient safety

Test utilization Stewardship and Reduces unnecessary testing

management appropriate test ordering and healthcare costs

33



Cultura. International Journal of Philosophy of Culture and Axiology 21(7s)/2024

Disease monitoring Serial measurements and Supports treatment
trend analysis adjustment and outcome
improvement
Diagnostic support Collaboration with clinical | Enhances decision-making
teams accuracy

Collectively, these contributions demonstrate that laboratory services are not passive
diagnostic providers but active partners in clinical care. When integrated with nursing
practice and supported by digital systems, laboratory medicine significantly enhances
clinical decision-making and patient outcomes. Strengthening laboratory—clinical
collaboration therefore represents a strategic priority for healthcare systems seeking to
improve quality, safety, and efficiency.

Integrated Nursing—Laboratory Pathways Across Diagnostic Phases

Integrated nursing—laboratory pathways are essential for ensuring safe, timely, and accurate
diagnostic processes across healthcare systems. Diagnostic testing is commonly
conceptualized as a total testing process consisting of three interdependent phases: pre-
analytical, analytical, and post-analytical. While laboratory professionals predominantly
manage the analytical phase, nurses play a decisive role in both pre-analytical and post-
analytical stages. Fragmentation across these phases has been repeatedly linked to
diagnostic error, delayed treatment, and compromised patient safety, whereas structured
integration enhances reliability and clinical outcomes.

The pre-analytical phase encompasses test ordering, patient identification, specimen
collection, labeling, and transport. This phase accounts for the majority of diagnostic errors
reported in laboratory medicine. Nurses are central actors at this stage, responsible for
verifying patient identity, ensuring correct test selection, and collecting specimens
according to standardized protocols. Integration with laboratory services through shared
guidelines, training, and real-time communication reduces specimen rejection rates and
minimizes pre-analytical variability. Studies demonstrate that collaborative protocols
between nursing and laboratory teams significantly decrease mislabeling, hemolysis, and
contamination, directly improving diagnostic accuracy (Lippi et al., 2018; Hawkins, 2019).
Although laboratory professionals primarily oversee the analytical phase, integration with
nursing practice remains critical. Clear communication regarding specimen quality issues,
urgent testing needs, and clinical context supports accurate analysis and prioritization. For
example, nurses’ provision of relevant clinical information—such as medication status,
timing of sample collection, or patient condition—assists laboratory staff in interpreting
results and identitying potential interferences. Well-defined escalation pathways between
nurses and laboratories during this phase contribute to faster turnaround times, particularly
in emergency and critical care settings (Plebani et al., 2020).

The post-analytical phase involves result reporting, interpretation, communication of
critical values, and clinical action. This phase represents a key interface between laboratory
outputs and patient care decisions, with nurses often acting as the primary recipients and
responders to laboratory results. Integrated pathways that include standardized result
notification systems, critical value alert protocols, and defined nursing response actions
reduce delays in treatment initiation. Evidence indicates that coordinated post-analytical
processes lower the risk of missed or delayed diagnoses and improve patient outcomes
such as reduced morbidity and length of hospital stay (Carraro & Plebani, 2020).
Effective integration extends beyond linear workflows to include continuous feedback and
quality improvement mechanisms. Incident reporting, audit cycles, and joint nursing—
laboratory reviews of diagnostic errors enable organizations to identify system weaknesses
and implement corrective actions. Digital tools such as electronic health records and
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laboratory dashboards further support integration by enabling shared visibility of
diagnostic data and performance indicators.
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Figure 1. Integrated Nursing—Laboratory Diagnostic Pathway Across the Total
Testing Process

Figure 1 illustrates the integrated nursing—laboratory pathway across pre-analytical, analytical, and post-
analytical phases, highlighting shared responsibilities, communication interfaces, and feedback loops that
support patient safety and clinical outcomes.

Overall, integrated nursing—laboratory pathways transform diagnostic testing from a
fragmented task-based activity into a coordinated, patient-centered process. Such
integration strengthens patient safety, enhances diagnostic accuracy, and supports timely,
outcome-oriented clinical decision-making.

Organizational, Workforce, and Digital Enablers

Effective integration between nursing and laboratory services does not occur in isolation
butis shaped by organizational structures, workforce capabilities, and digital infrastructures.
These enablers collectively determine the extent to which collaborative diagnostic pathways
can be implemented, sustained, and translated into improved patient safety, diagnostic
accuracy, and clinical outcomes. Healthcare systems that strategically align these elements
are more likely to achieve high reliability and resilient diagnostic processes.

From an organizational perspective, leadership commitment and governance
frameworks are fundamental enablers of nursing—laboratory integration. Clear role
delineation, standardized policies, and shared accountability mechanisms foster a culture
of collaboration and safety. Multidisciplinary committees, joint standard operating
procedures, and integrated quality management systems facilitate alignment between
nursing and laboratory workflows. Studies have shown that healthcare organizations with
strong clinical governance structures demonstrate lower diagnostic error rates and
improved compliance with patient safety standards (Plebani, 2017; Carraro & Plebani,
2020).

Workforce-related factors are equally critical. Nursing and laboratory professionals
require not only technical competence but also interprofessional skills such as
communication, teamwork, and situational awareness. Interprofessional education and
continuous professional development programs have been associated with improved
collaboration and reduced diagnostic errors. Evidence suggests that simulation-based
training and joint competency assessments enhance mutual understanding of roles and
responsibilities, particularly in high-risk settings such as emergency departments and
intensive care units (Reeves et al., 2018). Adequate staffing levels and workload
management are also essential, as excessive workload and fatigue have been linked to
increased error rates and compromised diagnostic performance.

Professional culture and psychological safety further influence integration. Environments
that encourage open communication, error reporting, and shared learning enable nurses
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and laboratory staff to raise concerns about specimen quality, result discrepancies, or
system vulnerabilities without fear of blame. Such cultures support continuous
improvement and reinforce the collective responsibility for patient safety (World Health
Organization, 2021).

Digital enablers play a transformative role in bridging nursing and laboratory services.
Electronic health records (EHRs) and laboratory information systems (LIS) provide
platforms for seamless information exchange, reducing transcription errors and improving
result accessibility. Decision support tools integrated within these systems assist nurses in
test ordering, specimen collection guidance, and recognition of critical values. Automated
alerts and dashboards have been shown to improve response times and adherence to
clinical protocols, particularly for time-sensitive conditions (Plebani et al., 2020).
However, digital integration alone is insufficient without workflow alignment and user-
centered design. Poorly implemented systems can introduce new safety risks, including
alert fatigue and fragmented documentation. Successful digital enablement therefore
requires end-user involvement, training, and continuous system evaluation. Interoperability
between EHRs, LIS, and point-of-care testing devices is particularly important for ensuring
continuity across diagnostic pathways.

In summary, organizational leadership, a competent and collaborative workforce, and well-
integrated digital systems are foundational enablers of effective nursing—laboratory
collaboration. Strengthening these dimensions enables healthcare systems to move from
fragmented diagnostic processes toward integrated, patient-centered care models that
enhance safety, accuracy, and outcomes.

Evidence Synthesis and Proposed Integrated Conceptual Framework

The synthesis of evidence presented in this review highlights that patient safety, diagnostic
accuracy, and clinical outcomes are not the result of isolated professional actions, but rather
emerge from system-level integration between nursing and laboratory services. Across
diverse healthcare settings, the literature consistently demonstrates that fragmentation in
diagnostic pathways increases the likelthood of errors, delays, and suboptimal clinical
decisions, whereas coordinated nursing—laboratory practices enhance reliability and
patient-centered outcomes.

Evidence from patient safety research indicates that most diagnostic-related adverse events
occur at transition points—particularly between clinical care and laboratory processes.
Studies reviewed consistently show that nursing-led interventions in patient identification,
specimen handling, and result follow-up significantly reduce pre- and post-analytical errors
when aligned with laboratory quality systems (Plebani, 2017; Lippi et al., 2018). Likewise,
laboratory contributions related to analytical accuracy, turnaround time optimization, and
critical value communication directly influence the timeliness and appropriateness of
clinical decision-making.

A recurring theme across the evidence is the interdependence of roles. Nursing vigilance
in recognizing abnormal results is ineffective without timely and reliable laboratory
reporting, just as laboratory excellence cannot translate into improved outcomes without
nursing-led clinical action. Organizational and digital enablers further moderate this
relationship, either strengthening integration through shared governance and interoperable
systems or exacerbating fragmentation when poortly designed or implemented.
Collectively, the evidence supports a shift from linear, task-based diagnostic models toward
integrated diagnostic-care systems, where nursing and laboratory services function as
coordinated subsystems within a broader healthcare ecosystem.

The synthesis identifies four core linkage mechanisms through which nursing—laboratory
integration influences outcomes:
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1. Process Integration — alignment of workflows across pre-analytical, analytical, and
post-analytical phases reduces variability and error propagation.

2. Information Integration — shared access to accurate, timely diagnostic data enhances
situational awareness and clinical responsiveness.

3. Professional Integration — interprofessional communication, shared competencies,
and psychological safety improve coordination and accountability.

4. System Integration — organizational governance and digital infrastructure sustain
integration at scale.

These mechanisms collectively mediate the relationship between professional practice and
patient-level outcomes.

Based on this synthesis, an integrated conceptual framework is proposed to illustrate how
nursing and laboratory services jointly contribute to healthcare performance. The
framework positions nursing and laboratory services as parallel yet interconnected
domains embedded within organizational and digital contexts. Integration occurs across
diagnostic phases and is reinforced by enabling structures such as leadership, workforce
capability, and health information systems.

Within the framework, patient safety and diagnostic accuracy are positioned as
proximal outcomes of effective integration, while clinical outcomes—including reduced
morbidity, shorter length of stay, and improved care efficiency—tepresent distal system-
level impacts. Feedback loops are incorporated to reflect continuous learning, quality

improvement, and system adaptation.
The diagnostic process

Timo

Figure 2. Integrated Conceptual Framework Linking Nursing—Laboratory Services
to Patient Safety, Diagnostic Accuracy, and Clinical Outcomes

Figure 2 presents the proposed integrated conceptual framework, illustrating the interactions between nursing
services, laboratory services, organizational and digital enablers, and their combined influence on patient
safety, diagnostic accuracy, and clinical outcomes.

This framework provides a structured lens for understanding how integrated diagnostic-
care pathways function and offers a practical guide for healthcare leaders and policymakers
secking to strengthen collaborative practice. Importantly, it also serves as a foundation for
future empirical research aimed at testing and refining integrated care models across
different healthcare contexts.

DISCUSSION

This comprehensive review highlights the critical importance of integrating nursing and
laboratory services to strengthen patient safety, diagnostic accuracy, and clinical outcomes.
The synthesized evidence confirms that diagnostic excellence is not achieved through
isolated professional performance, but rather through coordinated, system-level
collaboration across diagnostic pathways. Nursing and laboratory services function as
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interdependent components within the total testing process, and weaknesses at their
interface represent a major source of preventable harm.

One of the key insights from this review is the disproportionate contribution of pre-
analytical and post-analytical phases to diagnostic error. Consistent with prior literature,
errors related to patient identification, specimen handling, result communication, and
delayed clinical response were recurrent themes. These stages are heavily influenced by
nursing practice, yet their effectiveness depends on alignment with laboratory quality
systems and communication protocols. This finding reinforces the need to move beyond
profession-centric safety initiatives toward integrated diagnostic governance models.

The review also underscores the growing role of organizational and digital
infrastructures in shaping nursing—laboratory collaboration. While health information
technologies such as electronic health records and laboratory information systems have
improved access to diagnostic data, their benefits remain contingent on workflow
integration, interoperability, and user competence. Evidence suggests that poorly aligned
digital systems may introduce new risks, including alert fatigue and fragmented
documentation. Therefore, digital transformation must be accompanied by organizational
redesign, workforce training, and continuous system evaluation to realize its full safety
potential.

From a clinical outcomes perspective, integrated nursing—laboratory pathways were
consistently associated with timelier decision-making, reduced length of hospital stay,
and improved management of acute and chronic conditions. These outcomes highlight the
strategic value of laboratory services as active contributors to care delivery rather than
passive diagnostic suppliers, and position nurses as essential agents in translating diagnostic
information into clinical action. Importantly, the proposed conceptual framework
illustrates how proximal outcomes, such as diagnostic accuracy, serve as mediators between
integration mechanisms and distal patient outcomes.

This review has several implications for practice and policy. Healthcare leaders should
prioritize interprofessional governance structures, shared performance indicators, and joint
training programs that explicitly link nursing and laboratory roles. Accreditation bodies and
quality improvement initiatives may also benefit from incorporating integration-focused
metrics within patient safety standards. Furthermore, future research should move beyond
descriptive studies toward empirical testing of integrated models, including longitudinal
and intervention-based designs that assess causal relationships between integration
strategies and patient outcomes.

Despite its strengths, this review has limitations. The reliance on heterogeneous study
designs and predominantly observational evidence limits causal inference. Additionally,
variability in healthcare settings and measurement approaches may affect generalizability.
Nevertheless, the consistency of findings across contexts supports the robustness of the
overall conclusions.

In summary, strengthening nursing—laboratory integration represents a high-impact
strategy for advancing diagnostic safety and healthcare quality. The findings of this review
provide a strong foundation for system redesign, policy development, and future research
aimed at achieving safer, more reliable, and patient-centered care.

CONCLUSION

This comprehensive review demonstrates that the integration of nursing and laboratory
services is a critical determinant of patient safety, diagnostic accuracy, and clinical outcomes
in contemporary healthcare systems. The evidence synthesized highlights that diagnostic
processes are inherently multidisciplinary, with nursing and laboratory professionals jointly
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influencing the reliability, timeliness, and clinical value of diagnostic information.
Fragmentation between these services increases the risk of diagnostic errors, treatment
delays, and preventable patient harm, while coordinated practice strengthens the continuity
and effectiveness of care.

The findings underscore that nursing contributions to patient identification, specimen
handling, clinical assessment, and result follow-up are inseparable from laboratory
functions related to analytical accuracy, turnaround time, and result communication. When
these roles are aligned through integrated workflows, shared governance, and effective
communication, diagnostic accuracy is enhanced and clinical decision-making becomes
more responsive and patient-centered. Importantly, organizational leadership, workforce
capability, and digital infrastructure emerge as essential enablers that sustain integration
and translate professional collaboration into measurable outcomes.

The proposed integrated conceptual framework offers a structured lens for understanding
how nursing—laboratory collaboration operates across diagnostic phases and how proximal
outcomes such as patient safety and diagnostic accuracy mediate improvements in broader
clinical outcomes. This framework can inform healthcare system redesign, quality
improvement initiatives, and interprofessional education strategies.

Future efforts should focus on operationalizing integrated models within diverse healthcare
contexts and evaluating their impact through rigorous empirical research. By prioritizing
nursing—laboratory integration as a strategic component of diagnostic governance,
healthcare systems can advance toward safer, more reliable, and outcome-driven care
delivery. Ultimately, strengthening this integration represents not only a professional
imperative but also a foundational requirement for high-quality, patient-centered
healthcare.

References

L. Bowen, D. J., Kreuter, M., Spring, B., Cofta-Woerpel, L., Linnan, L., Weiner, D., ...
Fernandez, M. (2016). How we design feasibility studies. American Journal of Preventive
Medicine, 36(5), 452—457. https:/ /doi.org/10.1016/j.amepre.2009.02.002

2.Carraro, P., & Plebani, M. (2020). Errors in laboratory medicine: From identification to
prevention. Clinical Chemistry and Laboratory Medicine, 58(3), 363-372.
https://doi.org/10.1515/cclm-2019-0894

> Grant, M. ]., & Booth, A. (2009). A typology of reviews: An analysis of 14 review types
and associated methodologies. Health Information & Libraries Journal, 26(2), 91-108.
https://doi.org/10.1111/7.1471-1842.2009.00848.x

+Hawkins, R. (2019). Managing the pre- and post-analytical phases of the total testing
process. Annals of Laboratory Medicine, 39(5), 427—432.
https://doi.org/10.3343/alm.2019.39.5.427

> Lippi, G., & Plebani, M. (2020). Laboratory medicine and patient safety: The role of errors
and quality improvement. Clinical Chemistry and Laboratory Medicine, 58(3), 363—372.
https://doi.org/10.1515/cclm-2019-0894

o Lippi, G., Mattiuzzi, C., & Plebani, M. (2020). Preanalytical quality improvement: From
dream to reality. Clinical Biochemistry, 84, 1-3.
https://doi.org/10.1016/j.clinbiochem.2020.07.002

7 Lippi, G., Simundic, A. M., & Plebani, M. (2018). Potential preanalytical vulnerabilities in
the laboratory testing process. Clinical Chemistry and Laboratory Medicine, 56(6), 851—856.
https://doi.org/10.1515/cclm-2017-0983

8 Lippi, G., Simundic, A. M., & Plebani, M. (2019). A systems approach to managing errors
in laboratory medicine. Clinical Chemistry and Laboratory Medicine, 57(9), 1351-1359.
https://doi.org/10.1515/cclm-2019-0152

39


https://doi.org/10.1016/j.amepre.2009.02.002
https://doi.org/10.1111/j.1471-1842.2009.00848.x

Cultura. International Journal of Philosophy of Culture and Axiology 21(7s)/2024

9-Plebani, M. (2017). Diagnostic errors and laboratory medicine—Causes and strategies.
¢e/IFCC, 28(1), 7-17.

10. Plebani, M., Laposata, M., & Lundberg, G. D. (2020). The brain-to-brain loop concept
for laboratory testing 40 years after its introduction. Awmerican Journal of Clinical Pathology,
154(1), 1-8. https://doi.org/10.1093/ajcp/aqaa049

1. Reeves, S., Pelone, F., Harrison, R., Goldman, J., & Zwarenstein, M. (2018).
Interprofessional collaboration to improve professional practice and healthcare outcomes.
Cochrane Database of Systematic Reviews, 2017(6), CD000072.
https://doi.org/10.1002/14651858.CD000072.pub3

12 Snyder, H. (2019). Literature review as a research methodology: An overview and
guidelines. Journal of Business Research, 104, 333—-339.
https://doi.org/10.1016/j.jbustes.2019.07.039

13 Whittemore, R., & Knafl, K. (2005). The integrative review: Updated methodology.
Journal — of  Advanced  Nursing, 52(5), 546-553. https://doi.org/10.1111/j.1365-
2648.2005.03621.x

14 World Health Organization. (2017). Patient safety: ldentifying and addressing diagnostic errors.
WHO Press.

15 World Health Organization. (2021). Global patient safety action plan 2021—2030: Towards
eliminating avoidable harm in health care. WHO Press.

40


https://doi.org/10.1002/14651858.CD000072.pub3
https://doi.org/10.1016/j.jbusres.2019.07.039
https://doi.org/10.1111/j.1365-2648.2005.03621.x
https://doi.org/10.1111/j.1365-2648.2005.03621.x

