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Abstract:  
 

Abstract should be about 100-250 words. It should be written times new roman and 10 

punto. Effective collaboration between nursing staff and laboratory personnel is crucial 

for enhancing diagnostic turnaround time in healthcare settings. Nurses play a pivotal 

role in the patient care continuum, often serving as the primary point of contact for 

patients and their families. By fostering strong communication and teamwork with 

laboratory professionals, nurses can ensure timely specimen collection, accurate 

labeling, and swift transportation of samples to the lab. This collaboration not only 

minimizes delays in obtaining critical test results but also enhances patient safety and 

satisfaction. Implementing standardized protocols and utilizing technology, such as 

electronic health records (EHRs), can further streamline the process, allowing for real-

time updates and facilitating quicker decision-making. Moreover, ongoing education 

and training programs for both nursing and laboratory staff can significantly contribute 

to improving diagnostic turnaround times. By understanding each other's workflows, 

challenges, and capabilities, both parties can identify bottlenecks and develop strategies 

to address them. Regular interdisciplinary meetings and case reviews can promote a 

culture of collaboration and continuous improvement, ultimately leading to better 

patient outcomes. As healthcare systems strive for efficiency and quality care, 

prioritizing nursing-laboratory collaboration is essential for optimizing diagnostic 

processes and ensuring timely interventions for patients. 

 

1. Introduction 
 

The demand for diagnostic services has been rising 

exponentially, placing immense pressure on 

healthcare systems worldwide. In the United States 

alone, clinical laboratories perform an estimated 13 

billion tests annually, a figure that continues to 

grow by approximately 5-10% each year [1]. This 

surge is driven by an aging population, the advent 

of complex diagnostic panels, and a growing 

emphasis on evidence-based, precision medicine. 

However, this increased demand has not always 

been met with a proportional improvement in the 

efficiency of the pre-analytical and post-analytical 

phases of testing, which are heavily dependent on 

nursing-laboratory interaction. Studies indicate that 

the pre-analytical phase—encompassing test 

ordering, patient identification, sample collection, 

and transportation—is the most vulnerable to errors 

and delays, accounting for up to 70% of all 

mistakes in the total testing process and being a 

primary contributor to extended TATs [2]. These 

delays are not merely statistical abstractions; they 

have tangible clinical consequences. For instance, 

in cases of suspected sepsis, each hour of delay in 

administering appropriate antibiotics is associated 

with a 7-10% increase in mortality [3]. Similarly, 

in acute myocardial infarction, rapid troponin 

results are crucial for timely intervention, with 

guidelines recommending a TAT of 60 minutes or 

less—a target that many institutions struggle to 

consistently meet [4]. 

The diagnostic journey is a complex, multi-step 

pipeline that functions as a relay race, with the 

patient specimen as the baton. The process begins 

at the patient's bedside with the nurse, who is 

responsible for the crucial pre-analytical steps. This 

includes verifying the test order, correctly 

identifying the patient, selecting the appropriate 

collection tubes, performing the phlebotomy or 

collecting other specimens with proper technique, 

accurately labeling the samples, and ensuring their 

timely dispatch to the laboratory. Any misstep in 

this initial phase, such as misidentification, 

improper sample volume, hemolysis, or incorrect 

labeling, can invalidate the entire process, leading 

to sample rejection, test cancellation, and the need 

for a repeat draw—effectively doubling the TAT 

and causing significant patient discomfort. 

Research shows that specimen collection errors by 

nursing staff contribute to over 50% of pre-

analytical errors, with hemolyzed samples being 

one of the most frequent causes of sample rejection 

[5]. 

The traditional relationship between nursing and 

laboratory departments has often been characterized 

by a "siloed" mentality, where each functions as a 

separate entity with limited communication. Nurses 

may perceive the laboratory as a "black box" that 

sometimes returns specimens for reasons that are 

not fully understood, while laboratory staff may 

view nursing units as sources of problematic 

specimens that disrupt workflow. This disconnect 

fosters a culture of blame rather than one of shared 

problem-solving. A survey of healthcare 

professionals found that over 60% of nurses and 

laboratory staff reported communication gaps as a 

significant barrier to reducing TATs, highlighting a 

critical area for improvement [6]. 

However, a growing body of evidence demonstrates 

that breaking down these silos through intentional 

collaboration yields remarkable results. 

Interprofessional strategies such as joint training 

sessions, shared performance dashboards, and 
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standardized communication protocols have proven 

highly effective. For example, the implementation 

of a structured "hemolysis reduction bundle," 

developed collaboratively by nursing and 

laboratory teams, has been shown to reduce 

hemolysis rates by up to 50%, directly decreasing 

sample rejection and repeat venipunctures [7]. 

Similarly, the use of automated tube sorters and 

pneumatic tube systems for sample transport, when 

planned with input from both departments, can 

significantly reduce transit time, a major and often 

variable component of TAT [8]. 

Technology serves as a powerful enabler for this 

collaboration. Integrated electronic health records 

(EHRs) with Computerized Physician Order Entry 

(CPOE) can standardize test ordering and reduce 

ambiguities. Barcode technology at the point of 

care ensures accurate patient identification and 

specimen labeling. Furthermore, middleware and 

data analytics platforms can provide real-time TAT 

monitoring, allowing both departments to identify 

bottlenecks proactively. Studies on the impact of 

such technological integration report a 15-25% 

reduction in overall TAT and a significant 

decrease in labeling and identification errors [9]. 

The benefits of an optimized nursing-laboratory 

collaboration extend far beyond improved metrics. 

For patients, it translates to faster diagnoses, 

reduced length of stay, and a safer care experience. 

For clinicians, it means access to reliable data when 

it is needed most, enabling confident and timely 

medical decisions. For the healthcare organization, 

it leads to enhanced operational efficiency, reduced 

costs associated with wasted resources and 

prolonged hospitalizations, and improved 

performance on key quality indicators. A 

systematic review concluded that hospitals with 

strong interdepartmental collaboration programs 

reported not only better TAT but also higher 

employee satisfaction and a stronger safety 

culture [10]. 

 

2. Defining Diagnostic Turnaround Time:  

The diagnostic testing pathway is conventionally 

divided into three distinct phases, each with its own 

unique challenges and opportunities for 

improvement. The pre-analytical 

phase encompasses all processes from test ordering 

to sample receipt in the laboratory. This critical 

initial stage, which accounts for approximately 60-

70% of total TAT, includes test selection and 

order entry, patient identification, specimen 

collection, labeling, preservation, and transportation 

[13]. Studies consistently demonstrate that the pre-

analytical phase is the most vulnerable to errors, 

with misidentified samples, improper collection 

techniques, and transport delays representing the 

most common failures. The analytical 

phase begins when the laboratory receives the 

specimen and concludes with result verification. 

This phase includes sample processing, actual 

testing on analytical platforms, quality control 

procedures, and result validation by laboratory 

professionals. While technological advancements 

have significantly compressed analytical times, this 

phase still faces challenges related to equipment 

maintenance, reagent availability, staff competency, 

and the need to prioritize stat versus routine testing. 

The post-analytical phase involves result 

reporting, interpretation, and clinical application. 

This final segment includes the transmission of 

results to the electronic health record, notification 

of critical values to clinicians, and the integration of 

findings into patient management decisions. 

Despite being the shortest component of TAT, 

failures in this phase—such as delayed critical 

value reporting or results being overlooked in 

overcrowded electronic interfaces—can completely 

negate the benefits of an otherwise efficient testing 

process. 

Establishing meaningful benchmarks for TAT 

requires understanding both the technical 

capabilities of laboratory systems and the clinical 

urgency associated with different test types. For 

critical care and emergency settings, organizations 

such as the Clinical Laboratory Standards Institute 

(CLSI) and the International Federation of Clinical 

Chemistry (IFCC) have proposed ambitious targets. 

For example, troponin testing for suspected 

myocardial infarction should ideally have a TAT 

of 60 minutes or less, while arterial blood gas 

analysis in critical care units should be completed 

within 10-15 minutes [14]. Similarly, complete 

blood counts and basic metabolic panels in 

emergency departments often target TATs of 45-60 

minutes to support rapid clinical decision-making. 

However, real-world performance frequently falls 

short of these ideals. A comprehensive analysis of 

laboratory performance across 150 hospitals 

revealed that only 65% of institutions consistently 

met their TAT goals for stat testing, with pre-

analytical delays being the primary contributing 

factor [15]. This performance gap highlights the 

systemic nature of TAT challenges and the need for 

organization-wide solutions rather than isolated 

departmental improvements. 

The clinical impact of prolonged TAT extends far 

beyond operational inefficiency, directly affecting 

patient outcomes across multiple care settings. In 

emergency departments, extended TAT contributes 

significantly to length of stay, with studies 

demonstrating that each 30-minute delay in 

laboratory results increases overall ED stay time by 
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approximately 45 minutes [16]. This relationship 

creates a cascade effect, leading to emergency 

department overcrowding, ambulance diversion, 

and decreased patient satisfaction. More critically, 

in time-sensitive conditions such as sepsis, the 

relationship between TAT and outcomes is starkly 

evident. Research indicates that every hour of delay 

in obtaining lactate levels and administering 

appropriate antibiotics in septic patients is 

associated with a 7-10% increase in 

mortality [17]. This statistic underscores the life-

or-death significance of efficient diagnostic 

processes and the ethical imperative for healthcare 

organizations to optimize TAT. 

In acute coronary syndromes, the timeliness of 

cardiac biomarker results directly influences 

treatment decisions and myocardial salvage. 

Guidelines from professional cardiology societies 

emphasize the importance of rapid troponin testing, 

with recommended TATs that support the "door-to-

balloon" and "door-to-needle" metrics for 

percutaneous coronary intervention and 

thrombolysis, respectively. Delays in troponin 

reporting have been directly correlated with 

prolonged time to catheterization and increased 

infarct size, ultimately affecting both short-term 

survival and long-term cardiac function [18]. 

Beyond these dramatic emergency scenarios, 

prolonged TAT in routine inpatient and outpatient 

settings contributes to diagnostic uncertainty, 

treatment delays, and unnecessary additional testing 

as clinicians seek alternative pathways to obtain 

critical information. 

The financial implications of extended TAT 

represent another compelling rationale for 

optimization efforts. Prolonged diagnostic 

processes contribute significantly to healthcare 

costs through multiple mechanisms, including 

extended hospital lengths of stay, additional 

diagnostic procedures ordered while awaiting initial 

results, and increased resource utilization in 

emergency departments and holding units. A 

detailed economic analysis estimated that reducing 

laboratory TAT by 30 minutes across a hospital 

system could yield annual savings of $1.5-2.5 

million through decreased length of stay and more 

efficient resource utilization [19]. Furthermore, 

institutions with optimized TAT demonstrate 

improved patient throughput, enhanced capacity for 

additional admissions, and stronger performance on 

value-based care metrics, all of which contribute to 

financial sustainability in an increasingly 

competitive healthcare environment. 

The measurement and monitoring of TAT itself 

presents methodological challenges that must be 

addressed to drive meaningful improvement. 

Traditional TAT metrics often fail to capture the 

nuances of the testing process, frequently 

measuring only "vein-to-brain" time or focusing 

exclusively on the analytical phase. Modern 

approaches to TAT analytics utilize sophisticated 

middleware and data mining techniques to segment 

and analyze each component of the testing 

pathway, enabling targeted interventions at specific 

pain points. Furthermore, the definition of TAT 

"start" and "stop" points varies significantly 

between institutions, complicating benchmarking 

efforts. The most comprehensive approach defines 

TAT as beginning at test order entry and 

concluding with result verification and availability 

in the electronic health record, providing a true end-

to-end perspective that aligns with the patient's 

experience and the clinician's decision-making 

needs [20]. 

 

3. The Nursing Role in the Pre-Analytical 

Phase:  

The nursing role in the pre-analytical phase begins 

with test order verification, a critical step that 

establishes the foundation for all subsequent 

actions. Nurses serve as the first line of defense 

against inappropriate or duplicate test orders, 

utilizing their clinical judgment to verify that 

ordered tests align with the patient's condition and 

current treatment plan. This verification process 

includes confirming test appropriateness, checking 

for potential contraindications, and ensuring proper 

timing for time-sensitive tests such as therapeutic 

drug monitoring or peak/trough levels. Research 

indicates that nurses intercept approximately 15-

20% of potentially inappropriate test 

orders before they reach the specimen collection 

stage, preventing unnecessary testing and 

conserving valuable healthcare resources [21]. 

Furthermore, nurses increasingly function as 

clinical decision support advocates, questioning 

orders that may represent "reflex" or "habit" testing 

patterns rather than clinically indicated 

investigations. This proactive approach to test 

management not only streamlines the testing 

process but also reduces the analytical burden on 

laboratory services, indirectly contributing to 

improved TAT for truly necessary tests. 

Proper patient identification stands as perhaps the 

most fundamental yet frequently compromised 

aspect of the pre-analytical phase. The 

consequences of misidentification—including 

wrong patient errors, erroneous results, and 

potentially harmful treatment decisions—can be 

catastrophic. Nursing protocols for patient 

identification typically require two independent 

identifiers, such as name and date of birth, verified 

against the patient's identification band and test 
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requisition. Despite the simplicity of this 

requirement, studies demonstrate that patient 

identification errors occur in approximately 1 in 

200 sample collections, with higher rates during 

night shifts and in high-volume units such as 

emergency departments [22]. The implementation 

of barcode-assisted patient identification systems 

has shown promising results in reducing these 

errors, with institutions reporting 60-80% 

reductions in misidentification events following 

technology implementation [23]. However, even 

with technological aids, nursing vigilance remains 

paramount, as system overrides, wristband 

inaccuracies, and similar patient names continue to 

present identification challenges that require human 

judgment and meticulous verification. 

The technical proficiency of nursing staff in 

specimen collection procedures directly influences 

both the quality of specimens and the efficiency of 

the testing process. Proper venipuncture technique, 

including appropriate tourniquet application time, 

needle gauge selection, and order of draw, 

significantly impacts sample quality. Poor 

technique frequently results in hemolyzed, clotted, 

or insufficient samples that require rejection and 

recollection—a process that can double or triple the 

effective TAT for critical tests. Hemolysis alone 

accounts for 40-60% of all rejected specimens, 

with inadequate technique being the primary 

contributing factor [24]. Nursing competency in 

specialized collection procedures, such as timed 

tests, clean-catch urine samples, and sterile site 

collections, further compounds these challenges. 

The variability in nursing education and experience 

with phlebotomy creates significant quality 

inconsistencies, particularly in settings where 

dedicated phlebotomy teams are not available. 

Institutions that have implemented standardized 

collection protocols, competency verification 

programs, and ongoing quality monitoring 

report 30-50% reductions in specimen rejection 

rates, directly corresponding to improvements in 

overall TAT [25]. 

Following specimen collection, nursing 

responsibility extends to proper sample handling, 

preservation, and timely transport to the 

laboratory—areas where significant TAT delays 

frequently occur. Different tests require specific 

handling conditions, including correct tube mixing, 

appropriate temperature maintenance, light 

protection, and timely delivery to preserve sample 

integrity. Failure to adhere to these requirements 

can result in sample degradation and unreliable 

results, necessitating repeat testing. Transport 

delays represent another critical vulnerability, 

particularly in large facilities or during shift 

changes when specimen delivery may be 

deprioritized. Analysis of pre-analytical TAT 

components reveals that transportation accounts 

for 20-30% of total pre-analytical time, with 

variations depending on unit location, staffing 

levels, and transport systems [26]. The 

implementation of pneumatic tube systems has 

demonstrated significant improvements in transport 

efficiency, reducing transit time from an average of 

45 minutes to less than 5 minutes in many 

institutions [27]. However, even with technological 

solutions, nursing oversight remains essential to 

ensure proper packaging, timely dispatch, and 

appropriate stat versus routine prioritization. 

Accurate and complete documentation represents 

another crucial nursing responsibility in the pre-

analytical phase. This includes proper specimen 

labeling with required patient identifiers, collection 

date and time, collector identification, and relevant 

clinical information. Incomplete or inaccurate 

labeling remains a persistent challenge, with studies 

indicating that labeling errors occur in 1-2% of 

all specimens, often necessitating time-consuming 

verification processes or specimen rejection [28]. 

The consequences extend beyond simple rejection, 

as mislabeled specimens that reach the analytical 

phase can lead to erroneous results and potentially 

harmful clinical decisions. Electronic 

documentation systems with barcode integration 

have shown substantial improvements in labeling 

accuracy, but nursing attention to detail remains 

critical, particularly when documenting special 

collection circumstances, patient conditions, or 

medication administrations that might affect test 

results. 

The nursing ability to execute pre-analytical tasks 

effectively is significantly influenced by workload 

pressures and environmental factors. High patient-

to-nurse ratios, frequent interruptions, and 

competing clinical priorities often compromise the 

meticulous attention required for optimal specimen 

management. Research demonstrates a clear 

correlation between nursing workload and pre-

analytical errors, with units experiencing higher 

patient acuity and staffing challenges showing 25-

40% higher specimen rejection rates compared to 

well-staffed units [29]. Environmental factors such 

as inadequate lighting, poorly organized supplies, 

and insufficient workspace further compound these 

challenges. Addressing these systemic issues 

requires organizational commitment to creating 

environments that support, rather than hinder, 

nursing performance in pre-analytical tasks. 

The foundation for nursing excellence in the pre-

analytical phase begins with comprehensive 

education and is maintained through ongoing 

competency assessment. Variations in nursing 

school curricula and clinical training experiences 
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result in significant knowledge gaps regarding 

proper specimen collection techniques, test-specific 

requirements, and the clinical implications of pre-

analytical errors. Studies assessing nursing 

knowledge of pre-analytical factors reveal that only 

60-70% of nurses demonstrate adequate 

knowledge of proper collection procedures and 

handling requirements for common laboratory tests 

[30]. Targeted educational interventions, including 

hands-on workshops, online modules, and just-in-

time training, have demonstrated significant 

improvements in both knowledge and performance. 

However, sustaining these gains requires ongoing 

competency assessment, regular updates on 

procedure changes, and integration of pre-analytical 

quality metrics into nursing performance 

evaluations. 

 

4. Laboratory Operations and Analytical 

Processing:  

Laboratory workflow design constitutes a critical 

determinant of analytical efficiency, encompassing 

the sequential processes from specimen receipt 

through result verification. Upon arrival in the 

laboratory, specimens undergo accessioning, 

centrifugation, aliquoting, and loading onto 

automated analyzers—each step representing a 

potential bottleneck. Modern laboratories employ 

sophisticated automation systems that can process 

hundreds of samples per hour, yet the pre-analytical 

processing stages often limit overall throughput. 

Studies indicate that efficient workflow design can 

reduce analytical TAT by 25-40% compared to 

traditional manual processes [31]. Process 

optimization strategies, such as implementing lean 

manufacturing principles and Six Sigma 

methodologies, have demonstrated significant 

improvements in analytical efficiency. Laboratories 

that have adopted these approaches report 30-50% 

reductions in processing time and decreased error 

rates through the elimination of unnecessary steps 

and standardization of procedures [32]. The 

physical layout of the laboratory, placement of 

equipment, and logical specimen routing further 

influence workflow efficiency, with poorly 

designed spaces contributing to unnecessary staff 

movement and processing delays. 

The technological evolution of laboratory 

instrumentation has dramatically transformed 

analytical capabilities, with modern automated 

platforms offering unprecedented speed, precision, 

and test menu breadth. Contemporary chemistry 

analyzers can process up to 2,000 tests per hour, 

while advanced hematology systems complete full 

blood counts in approximately 45-60 seconds [33]. 

However, these theoretical maximums are rarely 

achieved in practice due to operational realities 

such as mandatory quality control, calibration 

requirements, maintenance downtime, and the need 

to prioritize stat testing alongside routine 

workloads. The implementation of integrated track 

systems that automatically transport specimens 

between different analytical modules has further 

enhanced efficiency, reducing manual handling and 

decreasing the risk of sample mix-ups. Despite 

these advancements, technological constraints 

persist, including the limited throughput of 

specialized testing platforms, the batch-processing 

requirements of certain assays, and the manual 

intervention needed for problematic samples. 

Laboratories must strategically balance test menu 

expansion against operational efficiency, 

recognizing that adding complex, low-volume tests 

may disproportionately impact overall TAT. 

Laboratory staffing represents both a critical 

capability and a potential constraint in analytical 

processing. Medical laboratory scientists possess 

specialized expertise in operating complex 

instrumentation, troubleshooting technical issues, 

and validating result accuracy. However, many 

laboratories face significant staffing challenges, 

including workforce shortages, high turnover rates, 

and the substantial training requirements for new 

technologies. Research indicates that laboratory 

staffing shortages contribute to 15-25% of TAT 

delays during peak testing periods [34]. The 

optimal staffing model varies by institution size and 

test volume, with many laboratories implementing 

tiered staffing approaches that align expertise with 

task complexity. Cross-training initiatives have 

proven valuable in creating workforce flexibility, 

with laboratories reporting 20-30% improvements 

in staffing efficiency following comprehensive 

cross-training programs [35]. Additionally, 

strategic staffing during peak hours, appropriate 

workload distribution, and contingency plans for 

unexpected absences are essential for maintaining 

consistent analytical performance. The laboratory's 

ability to respond to fluctuating test volumes while 

maintaining quality standards directly influences its 

TAT reliability. 

The laboratory's commitment to quality represents a 

non-negotiable aspect of analytical processing, yet 

quality control procedures inevitably impact TAT. 

Regulatory requirements mandate daily quality 

control testing, instrument calibration, proficiency 

testing, and extensive documentation—all of which 

consume time and resources. Quality control 

failures trigger investigation protocols that can 

delay result reporting until the issue is resolved and 

proper performance is verified. Studies estimate 

that quality control activities account for 10-15% 

of total analytical time in most clinical 
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laboratories [36]. While essential for patient safety, 

these requirements create inherent tensions between 

speed and accuracy, particularly when stat testing 

demands compete with mandatory quality 

processes. Laboratories are increasingly 

implementing statistical process control and real-

time quality monitoring to optimize these activities, 

with some institutions reporting 25-40% 

reductions in quality control-related 

delays through improved efficiency [37]. The 

balance between analytical speed and result 

reliability remains a fundamental consideration in 

laboratory management, with patient safety 

consistently prioritized over TAT metrics. 

The management of test prioritization represents a 

significant operational challenge, particularly in 

laboratories serving emergency departments, 

intensive care units, and other high-acuity settings. 

Stat testing requests typically comprise 20-30% of 

total test volume in hospital laboratories, creating 

constant competition between urgent and routine 

testing [38]. The laboratory must implement clear 

prioritization protocols while maintaining efficient 

workflow for all testing categories. Most 

laboratories utilize automated rules within their 

laboratory information systems to flag and route 

stat specimens immediately upon receipt, though 

the practical implementation varies widely. The 

frequent interruption of batch processing for stat 

testing can decrease overall efficiency, with studies 

showing that each stat test interruption adds 2-3 

minutes to the processing time of routine tests in 

the same batch [39]. Effective stat test management 

requires careful balance, transparent 

communication with clinical units about realistic 

TAT expectations, and occasional pushback against 

inappropriate stat ordering that undermines overall 

laboratory efficiency. 

The reliability of laboratory instrumentation 

directly influences analytical TAT, with equipment 

failures representing a significant source of 

unexpected delays. Modern analytical systems 

require regular preventive maintenance, calibration, 

and occasional unscheduled repairs—all of which 

impact testing availability. Laboratories typically 

schedule maintenance during low-volume periods, 

but unexpected technical issues can disrupt testing 

at any time. Research indicates that equipment-

related downtime accounts for 5-10% of 

extended TAT incidents in clinical laboratories 

[40]. Technical staff expertise in troubleshooting 

and rapid problem resolution is essential for 

minimizing these disruptions. Many laboratories 

employ predictive maintenance strategies using 

equipment performance data to anticipate failures 

before they occur, potentially reducing unplanned 

downtime by 40-60%. Additionally, maintaining 

backup instrumentation for critical tests, 

establishing service contracts with rapid response 

guarantees, and cross-training staff on multiple 

platforms help mitigate the impact of equipment 

issues on analytical TAT. 

Laboratory information systems (LIS) serve as the 

technological backbone of modern laboratory 

operations, managing test orders, specimen 

tracking, result entry, and interface 

communications. The efficiency of these systems 

significantly influences analytical TAT, particularly 

during result verification and reporting. System 

performance issues, interface failures with hospital 

electronic health records, and data management 

challenges can create substantial bottlenecks in the 

post-analytical phase. Middleware applications that 

automate result validation based on predefined 

rules have demonstrated significant improvements 

in verification efficiency, reducing the manual 

review workload by 30-50% for results falling 

within expected parameters. However, complex 

results requiring professional interpretation, delta 

checking against previous results, and correlation 

with other test findings still necessitate expert 

review, creating inevitable variations in verification 

time. The laboratory's ability to manage 

information flow, maintain system reliability, and 

implement intelligent automation directly impacts 

its TAT performance. 

 

5. Communication Gaps and 

Interprofessional Challenges:  

The fundamental cultural differences between 

nursing and laboratory professions create a 

substantial barrier to effective collaboration. 

Nursing culture typically emphasizes immediate 

patient-centered action, clinical judgment, and 

holistic care, while laboratory culture prioritizes 

methodological precision, analytical accuracy, and 

systematic processes. These differing professional 

orientations can lead to mutual misunderstandings, 

with nurses sometimes perceiving laboratory staff 

as inflexible or disconnected from clinical urgency, 

and laboratory professionals viewing nurses as 

sometimes prioritizing speed over specimen 

quality. Research indicates that approximately 

65% of interprofessional conflicts between 

nursing and laboratory staff stem from these 

fundamental cultural differences rather than 

individual incompetence or ill intent [41]. These 

cultural divides are often reinforced by physical 

separation, with laboratories typically located in 

remote areas of healthcare facilities, limiting 

opportunities for informal interaction and 

relationship building. The lack of shared physical 

space contributes to an "us versus them" mentality 
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that undermines collaborative problem-solving. 

Institutions that have implemented structured 

interprofessional education and joint social events 

report 40-50% improvements in cross-

departmental understanding and collaboration 

[42]. 

The formal communication channels between 

nursing units and laboratories are frequently 

inefficient, relying on outdated methods that 

contribute to TAT delays. Telephone 

communication remains the primary method for 

resolving specimen issues, critical value reporting, 

and test inquiries, creating significant interruptions 

for both nursing and laboratory staff. Studies of 

laboratory-nursing communication patterns reveal 

that laboratory staff spend 25-30% of their 

time on telephone communications, while nurses 

report frequent interruptions from laboratory calls 

during critical patient care activities [43]. The 

telephone tag phenomenon, where multiple call 

attempts are required to reach the appropriate 

clinician, further extends resolution time for simple 

queries. Many institutions still rely on paper-based 

communication for test add-ons, specimen problem 

notifications, and result inquiries, creating 

documentation gaps and processing delays. The 

absence of standardized communication protocols 

means that essential information is often omitted or 

misunderstood during these interactions. Healthcare 

organizations that have implemented structured 

digital communication platforms report 35-45% 

reductions in communication-related TAT 

delays and significant decreases in 

miscommunication incidents [44]. 

The process for resolving specimen problems 

represents a particularly vulnerable communication 

point between nursing and laboratory services. 

When laboratories identify issues such as 

hemolysis, clotted samples, insufficient volume, or 

mislabeling, they must communicate these 

problems to nursing staff and request recollection. 

This process typically involves multiple steps: 

problem identification, documentation, 

communication attempt, recollection, and 

reanalysis. Research indicates that the average 

specimen problem requires 45-75 minutes to 

resolve completely, with communication delays 

accounting for over half of this time [45]. The 

absence of clear escalation protocols means that 

problematic specimens may remain unresolved for 

extended periods, particularly during shift changes 

or in units with high staff turnover. Furthermore, 

the tone and manner of these communications can 

create defensive reactions, with nurses sometimes 

perceiving laboratory queries as accusatory rather 

than collaborative. Laboratories that have 

implemented non-punitive, educational approaches 

to specimen problem communication report 60% 

higher compliance with recollection requests and 

significantly improved relationships with nursing 

units [46]. 

The communication of critical laboratory values 

represents a high-stakes scenario where 

communication failures can directly impact patient 

safety. Regulatory standards require that critical 

values be communicated to licensed healthcare 

providers in a timely manner, typically within 

established timeframes. However, the practical 

implementation of critical value reporting is fraught 

with challenges, including difficulty identifying the 

responsible clinician, failed communication 

attempts, and documentation requirements. Studies 

of critical value reporting reveal that initial 

communication attempts fail 20-25% of the time, 

requiring additional attempts that delay result 

acknowledgment [47]. The absence of clear 

protocols for situations when the ordering physician 

cannot be reached creates uncertainty and potential 

delays. Additionally, the increasing volume of 

critical value calls—driven by expanding test 

menus and lower critical value thresholds—creates 

alert fatigue among both laboratory staff making 

calls and clinical staff receiving them. 

Organizations that have implemented automated 

critical value notification systems with read-receipt 

functionality report 50-60% improvements in 

acknowledgment time and significantly reduced 

communication workload [48]. 

Communication challenges extend to the test 

ordering and result interpretation processes, where 

knowledge gaps and workflow disconnects create 

inefficiencies. Nurses sometimes face ambiguous 

test orders from physicians yet lack clear channels 

to consult with laboratory professionals about 

collection requirements or test appropriateness. 

Similarly, laboratory staff may receive poorly 

documented test orders without adequate clinical 

information to guide test performance or 

interpretation. Research indicates 

that approximately 15-20% of test orders contain 

ambiguities that require clarification, creating 

delays and potential errors [49]. The 

communication gaps around test modifications, 

such as the need for additional tests based on initial 

findings, represent another challenge. Laboratory 

professionals may identify the need for reflex 

testing or spot potential test interferences but lack 

efficient mechanisms to communicate these insights 

to clinical teams. Furthermore, nurses receiving 

complex laboratory results may have limited 

understanding of the clinical implications or 

appropriate response protocols, particularly for 

specialized tests outside their routine experience. 

Institutions that have established laboratory 
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consultation services report significant 

improvements in test ordering appropriateness and 

result interpretation. 

The segregated nature of healthcare education 

contributes significantly to communication 

challenges between nursing and laboratory 

professionals. Nursing curricula typically provide 

limited exposure to laboratory operations, test 

methodologies, and quality assurance processes, 

while laboratory science programs offer minimal 

education about clinical workflows, patient care 

priorities, and nursing responsibilities. This 

educational segregation creates significant 

knowledge gaps that hinder effective collaboration. 

Assessment of interprofessional knowledge reveals 

that fewer than 30% of nurses understand 

common laboratory quality control requirements, 

while less than 25% of laboratory 

scientists comprehend typical nursing workload 

challenges [50]. These knowledge gaps manifest in 

unrealistic expectations, inappropriate requests, and 

frustration during interactions. The absence of 

shared terminology further complicates 

communication, with each profession using 

specialized jargon that may not be understood by 

the other. Healthcare organizations that have 

implemented joint educational sessions, cross-

training opportunities, and shared competency 

assessments report dramatically improved 

interprofessional understanding and more effective 

communication patterns [22]. 

The technological systems supporting nursing and 

laboratory functions often operate as separate silos, 

creating artificial barriers to seamless 

communication and information sharing. Nursing 

typically works within electronic health record 

(EHR) systems, while laboratories operate 

specialized laboratory information systems (LIS), 

with interface limitations that hinder real-time 

information exchange. These system disconnects 

mean that nurses may lack visibility into specimen 

status, analytical progress, or potential delays, 

while laboratory staff may not have access to 

relevant clinical information that could guide test 

prioritization or interpretation. The implementation 

of middleware and interface engines has improved 

connectivity, but significant gaps remain. Studies of 

healthcare information technology integration 

reveal that system interface issues contribute to 

20-30% of communication delays between 

clinical and laboratory systems. Furthermore, the 

user interfaces of these systems are typically 

designed for single-profession use, lacking shared 

views or collaborative tools that could enhance 

interprofessional coordination. Organizations that 

have invested in integrated platforms with real-time 

status updates and collaborative communication 

tools report substantial improvements in process 

transparency and interdepartmental coordination 

[50]. 

 

6. Conclusion 

This comprehensive examination of nursing-

laboratory collaboration in improving diagnostic 

turnaround time (TAT) has unequivocally 

demonstrated that optimizing this critical 

partnership represents both an operational 

imperative and a fundamental patient safety 

requirement. The evidence presented throughout 

this research reveals that diagnostic TAT is not 

merely a laboratory metric but rather a complex, 

system-wide performance indicator that reflects the 

effectiveness of interprofessional collaboration 

across the entire testing pathway. From the initial 

test order at the bedside to the final result 

verification in the laboratory, each step in the 

diagnostic process presents opportunities for either 

efficiency or delay, with nursing and laboratory 

professionals serving as essential partners in this 

continuum. 

The analysis of the pre-analytical phase has 

highlighted the crucial role of nursing professionals 

in ensuring specimen quality and integrity, while 

the examination of laboratory operations has 

illuminated both the technological capabilities and 

practical constraints that influence analytical 

efficiency. Most significantly, the identification of 

communication gaps and interprofessional 

challenges has revealed that the most substantial 

opportunities for TAT improvement lie not within 

individual departments, but in the spaces between 

them. The cultural divides, inefficient 

communication channels, and systemic barriers that 

separate nursing and laboratory services represent 

the true bottlenecks in the diagnostic process, often 

overshadowing technical limitations as the primary 

contributors to extended TAT. 

The successful strategies explored throughout this 

research—including standardized communication 

protocols, joint educational initiatives, 

technological integration, and shared performance 

monitoring—share a common foundation: they all 

require a fundamental shift from siloed operations 

to integrated teamwork. The evidence clearly 

indicates that institutions that have fostered a 

culture of mutual understanding and shared 

responsibility between nursing and laboratory 

departments achieve not only superior TAT 

performance but also enhanced patient safety, 

reduced operational costs, and improved 

professional satisfaction. The implementation of 

structured collaboration frameworks, supported by 

leadership commitment and reinforced by 
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appropriate technological infrastructure, has 

consistently demonstrated measurable 

improvements in diagnostic efficiency across 

diverse healthcare settings. 
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