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Clinical laboratory services play a fundamental role in modern healthcare systems by providing essential diagnostic information that supports clinical decision-making. Laboratory test results are widely used in disease diagnosis, treatment planning, monitoring of patient progress, and evaluation of therapeutic outcomes. It has been estimated that a significant proportion of medical decisions are influenced by laboratory findings, which highlights the importance of ensuring the accuracy and reliability of laboratory results (Lundberg, 1981).
The laboratory testing process is typically divided into three main phases: the pre-analytical phase, the analytical phase, and the post-analytical phase. Among these stages, the pre-analytical phase is recognized as the most complex and error-prone component of the testing process. This phase includes all procedures that occur before the actual laboratory analysis, such as patient preparation, specimen collection, labeling, transportation, and storage (Plebani, 2010).
Errors occurring during the pre-analytical phase can significantly affect the quality of laboratory results. In many cases, these errors may lead to specimen rejection, which occurs when a collected sample does not meet the laboratory’s acceptance criteria and cannot be processed for analysis. Specimen rejection represents a critical issue in laboratory medicine because it may result in delays in diagnosis, increased workload for laboratory and clinical staff, additional costs, and inconvenience or discomfort for patients who must undergo repeated specimen collection.
In tertiary care hospitals, where patient volume is high and clinical cases are often complex, the risk of pre-analytical errors may be even greater. Specimen collection is performed across multiple departments, including emergency units, intensive care units, inpatient wards, and outpatient clinics. These settings often involve time-sensitive situations, critically ill patients, and high-pressure environments, all of which may contribute to variability in specimen collection practices and increase the likelihood of errors.
Among the various causes of specimen rejection, hemolysis has been consistently reported as the most common factor affecting blood sample quality (Simundic, 2014). Hemolysis occurs when red blood cells rupture, releasing intracellular contents into the plasma or serum, which can interfere with laboratory measurements and compromise result accuracy. Other common causes of specimen rejection include clotted samples, insufficient specimen volume, incorrect collection containers, labeling errors, and improper specimen handling during transportation.
Another important factor that may influence specimen rejection is the experience level of healthcare staff responsible for specimen collection. In hospital settings, particularly in large tertiary institutions, there is often a continuous influx of newly recruited staff due to workforce turnover. Newly joined staff may require time to become familiar with standard specimen collection procedures, which may increase the likelihood of pre-analytical errors if adequate training and supervision are not provided.
Monitoring specimen rejection rates is widely recognized as an important quality indicator in laboratory medicine (Plebani, 2012) (Plebani, 2012). By analyzing the causes and patterns of rejected specimens, laboratories can identify weaknesses in the pre-analytical process and implement targeted interventions to improve specimen quality. Such interventions may include staff training programs, standardization of collection procedures, improved communication between laboratory and clinical departments, and enhanced monitoring systems.
Despite the importance of this issue, many healthcare institutions do not conduct detailed analysis of specimen rejection patterns within their laboratories. Understanding the underlying causes of specimen rejection in a specific hospital setting can provide valuable insights into operational challenges and help guide quality improvement efforts.
This study aims to evaluate the causes of laboratory specimen rejection in a tertiary care hospital over a six-month period. The study also explores the relationship between specimen rejection and collector experience level, in order to assess whether staff training and workforce dynamics may influence specimen quality. By identifying the most common causes of rejection and analyzing patterns across departments and staff categories, this research seeks to contribute to the improvement of laboratory practices and enhance the overall quality of healthcare services.
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Despite the critical role of laboratory testing in clinical decision-making, specimen rejection remains a persistent challenge in many hospital laboratories. Rejected specimens can lead to delays in reporting results, increased workload for healthcare staff, additional costs, and inconvenience for patients who must undergo repeated sample collection.
In tertiary care hospitals, where large volumes of specimens are processed daily and clinical conditions are often complex, the likelihood of pre-analytical errors may increase. Specimen collection is performed across multiple departments by different healthcare professionals, often under time pressure and varying levels of experience. These factors may contribute to inconsistencies in specimen collection practices and increase the risk of specimen rejection.
Although specimen rejection is recognized as an important quality indicator, many laboratories do not perform detailed analysis of rejection patterns or investigate the underlying causes. Without such analysis, it becomes difficult to implement targeted quality improvement measures.
Therefore, this study seeks to address the problem of specimen rejection by analyzing its causes and identifying factors that may contribute to pre-analytical errors within a tertiary care hospital setting.
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This study aims to answer the following research questions:
1. What are the most common causes of laboratory specimen rejection in the hospital?
2. How are rejected specimens distributed across different hospital departments?
3. What is the pattern of specimen rejection over time during the study period?
4. Does the experience level of healthcare staff collecting specimens influence rejection rates?
5. What operational factors may contribute to pre-analytical errors in specimen collection?
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[bookmark: _Toc224680963][bookmark: _Toc224849847]General Objective:
To evaluate the causes of laboratory specimen rejection in a tertiary care hospital.
[bookmark: _Toc224680964][bookmark: _Toc224849848]Specific Objectives:
1. To determine the monthly distribution of rejected specimens.
2. To identify the most frequent causes of specimen rejection.
3. To analyze the distribution of rejected specimens across hospital departments.
4. To assess the relationship between collector experience level and specimen rejection.
5. To identify potential operational factors contributing to pre-analytical errors.
6. To provide recommendations for improving specimen collection practices and reducing rejection rates.
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The study is based on the following hypotheses:
H1: Hemolyzed specimens represent the most frequent cause of specimen rejection in the hospital laboratory.
H2: Hospital departments with higher patient volume demonstrate higher specimen rejection rates.
H3: Specimens collected by newly recruited staff have higher rejection rates compared with those collected by more experienced staff.
H4: Pre-analytical errors are the primary contributors to specimen rejection in the laboratory.
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This study is important because it provides a detailed analysis of specimen rejection patterns in a tertiary care hospital laboratory. By identifying the most common causes of specimen rejection, the study contributes to improving laboratory quality and patient care.
The findings of this research may help laboratory managers and healthcare professionals better understand the factors affecting specimen quality and implement appropriate corrective measures. In addition, the study highlights the role of staff experience in specimen collection, which may support the development of targeted training programs.
Furthermore, this research adds to the existing body of knowledge in laboratory medicine by providing data from a real hospital setting, which may be useful for future studies and quality improvement initiatives.
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This study has several limitations that should be considered when interpreting the results.
First, the study is based on retrospective data obtained from laboratory rejection records, which may not capture all possible factors influencing specimen rejection. Second, the study was conducted in a single tertiary care hospital, which may limit the generalizability of the findings to other healthcare settings.
Additionally, the study focuses primarily on descriptive statistical analysis, and more advanced analytical methods could provide deeper insights into the relationships between different variables.

[bookmark: _Toc224680968][bookmark: _Toc224849852][bookmark: _Toc224850144][bookmark: _Toc224854189]1.8 Study Scope
This study focuses on laboratory specimen rejection within a tertiary care hospital over a six-month period from July to December 2025. The analysis includes rejected specimens recorded in laboratory records and examines variables such as department, reason for rejection, and collector experience level.
The study is limited to pre-analytical errors and does not include errors occurring during the analytical or post-analytical phases of laboratory testing.




[bookmark: _Toc224849853][bookmark: _Toc224850145][bookmark: _Toc224854190]Chapter 2: Literature Review

[bookmark: _Toc224849854][bookmark: _Toc224850146][bookmark: _Toc224854191]2.1 Introduction
The accuracy and reliability of laboratory test results are essential for effective clinical decision-making. Laboratory medicine plays a central role in modern healthcare, influencing diagnosis, treatment, and patient monitoring. However, the quality of laboratory results depends not only on the analytical phase but also on the processes that occur before analysis, commonly referred to as the pre-analytical phase.
The pre-analytical phase includes patient preparation, specimen collection, labeling, transportation, and storage. Errors occurring during this stage may compromise specimen quality and lead to incorrect or delayed laboratory results. Among the various consequences of pre-analytical errors, specimen rejection is one of the most significant indicators of laboratory quality (Plebani, 2010).
This chapter reviews the existing literature on pre-analytical errors, specimen rejection, and factors influencing specimen quality in hospital laboratories.
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Pre-analytical errors are widely recognized as the most frequent source of laboratory testing inaccuracies. According to Lippi et al. (2012), approximately 60–70% of laboratory errors occur during the pre-analytical phase. These errors are often related to specimen collection, handling, and transportation.
Similarly, Plebani (2010) emphasized that pre-analytical errors represent a major challenge in laboratory quality management. These errors may arise from improper patient identification, incorrect specimen collection techniques, inadequate labeling, and delays in specimen transport.
Pre-analytical errors are particularly important because they occur outside the laboratory environment, often involving multiple healthcare professionals. As a result, controlling these errors requires coordination between laboratory staff and clinical departments (Simundic, 2014).
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Specimen rejection is considered a key quality indicator in laboratory medicine. It reflects the effectiveness of specimen collection and handling processes. High rejection rates may indicate weaknesses in pre-analytical procedures and highlight areas requiring improvement (Plebani, 2012).
According to Carraro and Plebani (2007), monitoring specimen rejection allows laboratories to identify common errors and implement corrective actions. These actions may include staff training, process standardization, and improved communication between departments.
Furthermore, specimen rejection has direct implications for patient care. Rejected samples often require recollection, which may delay diagnosis and treatment while increasing patient discomfort and healthcare costs (Green, 2013).
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Hemolysis is one of the most frequently reported causes of specimen rejection in clinical laboratories. Hemolysis occurs when red blood cells rupture, releasing intracellular contents into the plasma or serum, which can interfere with laboratory test results.
Simundic (2014) reported that hemolysis is the most common pre-analytical error in blood samples. Factors contributing to hemolysis include improper venipuncture technique, use of small-gauge needles, excessive suction during blood collection, prolonged tourniquet application, and improper specimen handling during transport.
Studies have also shown that hemolysis rates are higher in emergency departments due to the urgent nature of specimen collection and challenging patient conditions (Lippi et al., 2012). This is particularly relevant in tertiary care hospitals where emergency and critical care services are frequently utilized.
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In addition to hemolysis, several other factors contribute to specimen rejection. Clotted samples are a common issue, especially in tests requiring anticoagulated blood. Clotting may occur when blood samples are not mixed properly with anticoagulant tubes after collection (Plebani, 2010).
Insufficient specimen volume, often referred to as QNS (Quantity Not Sufficient), is another frequent cause of rejection. This may occur when collectors encounter difficulty obtaining adequate blood volume, particularly in pediatric or critically ill patients (Agarwal et al., 2017).
Incorrect tube selection is also a significant pre-analytical error. Different laboratory tests require specific collection tubes with appropriate additives. Using the wrong tube may render the specimen unsuitable for analysis (Clinical and Laboratory Standards Institute [CLSI], 2010).
Labeling errors, including unlabeled or mislabeled specimens, represent a serious issue in laboratory practice. These errors can compromise patient safety and lead to incorrect test results if not detected (Jones et al., 1997).
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Healthcare professionals responsible for specimen collection play a crucial role in ensuring specimen quality. Several studies have highlighted the importance of staff training in reducing pre-analytical errors.
According to Green (2013), inadequate training and lack of adherence to standardized procedures are major contributors to specimen rejection. Newly recruited staff may be particularly vulnerable to errors due to limited experience and unfamiliarity with laboratory protocols.
In hospitals with high staff turnover, maintaining consistent specimen collection practices can be challenging. Continuous education and supervision are therefore essential to ensure that all healthcare staff follow proper procedures (World Health Organization [WHO], 2011).
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The hospital environment itself may influence specimen rejection rates. Tertiary care hospitals typically handle large patient volumes and complex clinical cases. These conditions may increase the likelihood of pre-analytical errors.
Departments such as emergency units and intensive care units are particularly prone to specimen rejection due to the urgency of patient care and the need for rapid specimen collection. Time constraints and workload pressures may affect adherence to standard procedures (Lippi et al., 2012).
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Several strategies have been proposed to reduce specimen rejection rates in clinical laboratories. These include:
· implementing standardized specimen collection protocols
· providing regular training and competency assessments for healthcare staff
· improving communication between laboratory and clinical departments
· using automated systems to detect pre-analytical errors
· monitoring quality indicators such as rejection rates
According to the International Organization for Standardization (ISO, 2012), continuous quality improvement is essential for maintaining laboratory performance.
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The reviewed literature demonstrates that pre-analytical errors are the primary source of laboratory testing inaccuracies, with hemolysis being the most common cause of specimen rejection (Simundic, 2014). Other important factors include clotting, insufficient specimen volume, incorrect tube selection, and labeling errors (Plebani, 2010).
Staff training, experience, and hospital workload have also been identified as key factors influencing specimen quality (Green, 2013). These findings highlight the importance of monitoring specimen rejection as a quality indicator and implementing targeted interventions to reduce errors.
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