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Abstract

The clinical laboratory is an important stakeholder in the patient management process with a direct impact on patient care by providing
evidence and data for diagnosis and treatment. Identifying reliable quality indicators in clinical laboratories is an important step in
enabling users to measure the quality of laboratory service. Any error in the pre-analytical process affects other processes and
jeopardizes patient safety. This study aimed to examine the number of specimen rejections in clinical laboratories, their reasons, and
their range according to the departments. The study was a descriptive retrospective study. The population of the study consisted of
samples rejected from the Biochemistry Laboratory of a teaching and research hospital in 2021. Data were analyzed using percentage
and frequency analysis. The study recommends that practices to minimize errors in the pre-analytical process should be carried out
urgently by the management and a training plan for sample collection should established.
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1. Introduction

The clinical laboratory, which is considered the first step of the clinical decision-making process, is an
important stakeholder in the patient management process that has a direct impact on the approach to the
patient by providing evidence and data for diagnosis and treatment (Aita et al., 2017; Chavan et al., 2019;
Wehkamp et al., 2021). There is a direct relationship between effective patient management and the accuracy,
reliability, and timeliness reporting of test results, that is laboratory quality (Ates and Aba, 2019; Megan et al.,
2021).

Identifying reliable quality indicators in clinical laboratories is an important step in ensuring that the
quality of laboratory services is measured by users (Aksoy et al., 2021). Thus, error sources are monitored.
Laboratory error processes can monitor as pre-analytical, analytical, and post-analytical processes (Lippi et al.,
2011).

The pre-analytical process is the pre-test phase, which includes the process outside the laboratory and
inside the laboratory until the test is performed, and errors at this stage account for close to 70% of the total
error rate in the laboratory (Dilshika et al., 2020). The development and standardization of analytical
techniques, health information technologies, and quality management processes have reduced the error rate
in the analytical and post-analytical processes (Cornelius et al., 2021; Satilmis et al., 2015; Chavan et al., 2019;
Maher et al., 2020). Most of the errors in the pre-analytical process involve processes that occur during
sampling. The majority of deficiencies and errors during sample collection are human-induced errors and it is
important to track this process for improvement. Any error in the pre-analytical process affects other
processes and jeopardizes patient safety (Jung et al., 2023; Biryol, 2022; Getaway et al., 2023).

1.1. Purpose of study

To identify and track these nonconformities in clinical quality management systems and to have a
continuous improvement process, it is necessary to address the monitoring of these indicators. This study aims
to investigate the number of sample rejections in the central biochemistry laboratory of a training and
research hospital serving in the field of cardiac diseases, the reasons for these rejections, and the range
according to the department from which they were collected. It thought that the results will raise awareness
about on-the-job training to reduce error rates.

2. Materials and methods

The study is a descriptive, retrospective study. The population of the study consists of samples rejected
in 2021 from the Biochemistry Laboratory of Kartal Kosuyolu High Specialty Training and Research Hospital in
Istanbul, Turkey. No sample selection was made in the study and the data were obtained from laboratory
records for the period January 01 - December 31, 2021. Data were classified in six-month periods according
to the reasons for rejection and the units from which the samples were taken. The data was analyzed by
percentage and frequency analysis.

2.1. The ethical dimension of the research

Permission was sought to use the data obtained from the hospital administration. Details of the owners
of the sample remained anonymous.

3. Results

Percentages of rejected samples compared to total samples calculated (Number of samples rejected/ The
total number of samples received x 100). Accordingly, the total number of samples for the first six-month
period is n=597696 and the ratio of rejected samples to total samples is 0.27%. For the second six-month
period, the total number of samples is n=721608 and the ratio of rejected samples to total samples is 0.29%.

When the reasons and numbers of sample rejections were analyzed; the total number of sample rejections
for the first six-month period was n=1595 and it determined that clotted sample (32.09%) was higher than the
other reasons for sample rejection. The total number of sample rejections for the second six-month period
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was n=2106 and it determined that clotted sample (36.51%) was higher than the other reasons for sample
rejection (Table 1).

Table 1
Reasons and numbers of sample rejection

Quantity of Rejection Samples

Reason for Rejection First 6 months o Second 6 o Sum o
(n:1592) % months % (n: 3698) %
(n: 2106)

Sample with hemolysis 186 11,68 191 9,07 377 10,19
Clotted sample 511 32,09 769 36,51 1280 34,61
Level inappropriate 153 9,61 529 25,12 682 18,44
Insufficient sample 342 21,48 284 13,49 626 16,93
Untimely sample 110 6,90 65 3,09 175 4,73
Others 290 18,21 268 12,73 558 15,09
Sum 1592 100 2106 100 3698 100

When the unit-based range of rejected samples was analyzed, it found that inpatient wards were higher
than other units in both the first six-month period (44.97%) and the second six-month period (41.36%)
(Table 2).

Table 2
Range of rejected samples by department

Second 6
First 6 months Sum
Department % months % %
(n:1592) (n: 2106) (n: 3698)

Emergency 160 10,05 255 12,11 415 11,22
Intensive Care Units 521 32,73 732 34,76 1253 33,88
Polyclinics 195 12,25 248 11,78 443 11,98
Inpatient Services 716 44,97 871 41,36 1587 42,92
Sum 1592 100 2106 100 3698 100

4. Discussion

As a result of the study, it determined that the first reason for sample rejection in the first six months was
clotted samples and the second reason was insufficient sample collection. In the second six-month period, the
first reason for sample rejection was again clotted samples, and the second reason for sample rejection was
inappropriate level. This was thought to be due to a lack of knowledge on the correct use of the materials used
in blood collection and inadequate blood collection experience. The most common types of errors in the pre-
analytical process include hemolyzed, clotted, inadequate sample collection, incorrect tube handling, and
mislabeling (Dale and Novis, 2002).

Similar to our finding, Cokluk et al. (2021) reported that the main reasons for sample rejection in the pre-
analytical process were clotted sample, hemolyzed sample, and incorrect filling level; the reasons for clotted
sample reported as non-compliance with the tube filling line and not turning the tube upside down. Abbas et
al. (2017) classified the reasons for sample rejection into four main groups technique-related, information-
related, request form-related, and reason-uncertain errors; and stated that clotted and hemolyzed samples
resulted from errors related to phlebotomy technique, while incorrect volume samples and incorrect sample
tube use resulted from information-related errors.

When the range of the departments that sent inappropriate samples was analyzed, it found that inpatient
wards ranked first and intensive care units ranked second in both periods. This situation was thought to be
because of healthcare staff negligence due to the heavy workload and lack of knowledge about the blood
sampling procedure (Kumah et al., 2020). Moore and Foss (2003) state that the probability of human error
increases when staff are fatigued, overloaded, stressed, distracted, poorly or incompletely trained, or
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incompetent for any other reason. Also, Berg et al. (2011) reported that healthcare staff, even if trained,
sometimes do not follow sampling procedures for various reasons and do not pay due care.

5. Conclusion

The risk of errors in the pre-analytical process of laboratory tests can affect laboratory results and
jeopardize patient safety. Also, repeated sampling due to errors leads to an increased workload of healthcare
professionals, increased costs, and decreased service quality. Thus, it is a very important issue to emphasize.

Based on the results of this research, the following can be suggested:

- The management should carry out studies to minimize errors in the pre-analytical process.

- Appropriate material supply for sampling should be ensured.

- On-the-job training should be provided to the healthcare staff, especially nurses, on the common
causes of errors in blood sampling.

- Atraining plan should be established to make this training continuous

Limitations were related to data taken from laboratory records and no observation of the sampling process
was made.
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