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Background: The significance of quality in laboratories necessitates the implementation of comprehensive quality management 
throughout the entire laboratory process, encompassing the pre-analytical to post-analytical phases. The pre-analytical phase, which 
plays a crucial role in laboratory services, is particularly significant, as it is responsible for approximately 70% of errors. Enhancing 
the quality of the pre-analytical phase is essential to ensure the effectiveness of laboratory services and safeguard patient safety.
Objective: The objective of this study was to assess errors made in the request format and phlebotomy procedures during the 
collection of blood samples for hematology laboratory tests between April and June 2019.
Methods: A cross-sectional study was carried out at Hawassa University College of Medicine and Health Sciences on 393 samples 
with their respective request forms. The study employed a systematic sampling technique and utilized well-structured checklists to 
gather all the necessary data for hematology laboratory tests, including a thorough evaluation of the requested form. Data analysis was 
performed using the Statistical Package for Social Sciences (SPSS) software version 21.
Results: A total of 393 hematological samples from their respective request forms were analyzed in this study. Generally, the request 
forms did not contain all the necessary information, and each form had at least one error. The study also revealed the occurrence of 
pre-analytical errors in phlebotomy practice. These errors included prolonged tourniquet application (26.2%), improper identification 
(22.9%), inadequate cleaning of the vein puncture site (62.8%), unsafe needle removal and blood transfer to test tubes (6.6%), and 
improper mixing of collected blood samples (41.5%).
Conclusion: The findings of this study revealed a substantial occurrence of pre-analytical errors in the hematology laboratory 
department. Therefore, it is crucial to prioritize the correct execution and utilization of phlebotomy procedures as well as request 
format to enhance quality assurance in hematology laboratory units.
Keywords: pre-analytical errors, phlebotomy practices, laboratory quality management

Introduction
Laboratory diagnostics plays a crucial role in clinical decision-making, providing valuable support in the disease 
prevention, diagnosis, and therapeutic monitoring of a wide range of health problems. It is estimated that around 60– 
70% of the most critical medical decisions heavily rely on laboratory test results. Consequently, the utilization of 
laboratory diagnostics becomes imperative to guarantee the reliability and accuracy of outcomes derived from clinical 
laboratories.1–3
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Despite significant advancements in scientific innovations aimed at enhancing the laboratory environment and 
ensuring the accuracy of clinical laboratory test results, errors have continued to persist.4 These errors can be categorized 
into pre-analytical, analytical, and post-analytical errors, with pre-analytical errors being the most prevalent and posing 
a significant risk to patient diagnosis and treatment.3,4

The pre-analytical phase of the laboratory diagnostic process is susceptible to errors that can occur from the moment a test 
is ordered by a physician until the sample is prepared for analysis.3 These errors are responsible for a significant proportion of 
the errors encountered during the entire process, with up to 70% of them occurring during sample collection, handling, 
transportation, and storage.5,6 The occurrence of pre-analytical errors before sample collection can be attributed to various 
factors. Notably, the incomplete request format information form plays a crucial role in this regard, as it lacks essential details 
such as the physician's name, patient misidentification, and the requested test format.3,6 These omissions significantly 
contribute to the overall prevalence of pre-analytical errors. In addition, the incorrect labeling of specimen collection materials 
further exacerbates the situation, as it heightens the risk of erroneous patient sample collection and subsequent analysis.3,6

Hemolysis, a common pre-analytical error, can arise during the collection of blood samples due to various factors. 
These factors may include the application of a tourniquet for an extended period,7 the use of a fine needle to force blood, 
and the excessive shaking of test tubes. The analysis of such blood samples can lead to erroneous results, such as 
a decrease in red blood cell counts and an increase in platelet count.4,8,9 Hematological tests also can be adversely 
affected by a decrease in cell count7 due to clotting or dilution of blood specimens caused by inadequate mixing with 
additives after collection. Furthermore, pre-analytical errors may occur as a result of laboratory personnel’s insufficient 
training and understanding of the blood collection process.10,11 Moreover most significant factor that affects the 
laboratory results of patients from blood specimens is the collection of venous blood during the pre-analytical phase. 
However, if phlebotomy is not appropriately regulated, it can have adverse effects on patient safety and health. The most 
common problems encountered during phlebotomy are related to patient identification and improper skin puncturing 
practices.12 Furthermore, of utmost importance is the fact that errors stemming from this stage can lead to unjustified 
investigations, increased care expenses, and inappropriate modifications to therapy.2

Therefore, this study aimed to evaluate the occurrence of pre-analytical errors in the request format and phlebotomy 
practices in hematology tests at Hawassa University Comprehensive Specialized Hospital (CHUCSH) in the Sidama 
Zone, Southern Ethiopia.

Methods and Materials
Study Setting and Study Population
The study was conducted at Hawassa University’s comprehensive specialized hospital (HUCSH) in Hawassa City. The 
town of Hawassa is 275 km from Addis Ababa. The hospital provides diverse outpatient and inpatient services for 
approximately 15 million people from all over the Southern Ethiopia population and its neighboring regions. HUCSH 
currently operates with a capacity of over 400 beds, delivering exceptional patient care across a wide range of services. 
Annually, the hospital attends to a significant number of individuals, including more than 90,200 outpatients, 18,116 
inpatients, and 1092 emergency cases. This research, conducted within the hospital’s hematology laboratory unit, was an 
observational cross-sectional study carried out from April to June 2019. The study focused on venous blood collection 
for laboratory tests, specifically examining the process of phlebotomy. All requests for blood collection were considered 
for inclusion in the study, while any blood samples and request forms referred to the laboratory outside of duty hours 
were excluded. Furthermore, laboratory technicians and technologists who were not involved in the sample collection 
section during the study period were also excluded from the study. They were 2 out of 16 laboratory technicians and 
technologists who were involved in the sample collection section during the study period.

Sample Size and Sampling Technique
The sample size estimation was based on 41.6% of pre-analytical errors in Hematology tests, which was conducted in 
Central Oromiya, Ethiopia.13 The required sample size was calculated by a single population proportion formula at 
a confidence interval (CI) of 95%.
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Where P= proportion of pre-analytical errors in Hematology tests, Zα/2= Critical value at 95% level of confidence (Z =1.96), 
q= (1-P), d= margin of error (5%), n= the required sample size, which is 374. With considering a 5% non-response rate, the 
final sample size was calculated to be 393. To include the study participants, the direct patient flow for hematological tests 
over one month was examined, and the logbook of patients from the preceding month was further evaluated to validate the 
findings. Thus, the data indicated an average monthly patient flow of 1492. Ultimately, a systematic random sampling 
technique was employed to select every fourth patient with a request paper for hematological tests.

Data Collection Tools and Procedure
Since the laboratory information system was not available, data was entered manually. To assess compliance with 
the standard operating procedure for the pre-analytical phase of patient blood sample collection for hematological 
tests, a standard checklist was created. This checklist was employed during data collection to ensure adherence to 
the procedure. Data collectors assessed the performance of phlebotomists in a blinded manner by observing their 
technique during the pre-analytical procedure, using a standardized checklist to gather information.14 This 
evaluation was conducted to address whether or not the phlebotomists adhered to the standard operating 
procedure.

Operational Definitions
Pre-analytical error during blood collection: the occurrence of pre-analytical errors during blood collection is character-
ized by the collection of blood specimens by laboratory phlebotomists with incorrect or missing information on the 
container, inadequate blood volume, unsuitable quality, from the wrong patient, unsuitable container, or incorrect 
specimen types.

Data Quality Management and Analysis
The structured inspection sheets underwent a pre-test to guarantee their clarity, acceptability, and consistency. Any 
necessary adjustments were made following the pre-test examination. Daily checks were conducted to ensure the 
completeness of the collected data. Each team member meticulously carried out the data collection through observation 
and by checking the request format. The data were then coded, cleaned, entered, and analyzed using Statistical Package 
for Social Sciences (SPSS). Frequency and percentage calculations were performed, and the data were summarized using 
frequencies, and percentages, Figure 1 and Table 1.

Results
Pre-Analytical Errors of the Request Formats
Of the 393 enrolled patients with their corresponding request formats, it revealed that the patient request forms lacked 
essential information, such as patient’s age, hospital identification number, and sex, with a percentage of 2.5%, 6.4%, and 
3.8%, respectively. In addition, the request forms were found to be missing crucial details that included clinical 
diagnoses, clinician name, and signature, with a percentage of 76.08% and 72.8%, respectively (Table 1).

Pre-Analytical Errors of the Phlebotomy and Its Procedure
The labeling error rate before phlebotomy collection was recorded at 2.3% (9.0), while 56.7% (223) of errors were 
attributed to failure to verify patient identity. Improper mixing of blood samples accounted for 41.5% (163) of errors, and 
62.8% (247) of errors were due to inadequate cleaning of the vein puncture site (Figure 1).
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Discussions
Our study revealed that the test request forms sent to the laboratory were incomplete, and lacked essential patient 
identification parameters such as hospital ID number (6.4%), age (2.5%), and sex (3.8%). Furthermore, the majority of 
the papers did not include the clinician’s name and signature or clinical diagnosis (72.8% and 76.08% respectively).

The patient address and sample collection time were not found in any of the request forms, which is an interesting 
observation. Conversely, the hematology request formats had a well-documented patient name, as confirmed by a study 
conducted at St. Paul’s Hospital.15 In our study, it was observed that approximately 76% of the request formats lacked 
appropriate clinical details of the patient. This rate was higher than the study conducted at St. Paul’s Hospital, which 
reported a rate of 70.1%.15 The study findings revealed that the omission rates for age and sex in the forms were 2.5% 
and 3.8% respectively. These rates were comparatively lower than the study conducted in Ghana, where 25.6% of patient 
age and 67.3% of sex were omitted.16 In addition, the investigation discovered that clinical diagnosis information was 
present in just 23.97% of the request forms, which is a substantial difference from the Ghana study results which reported 
a 77.3% inclusion rate.16 This result suggests that clinicians may not be accustomed to documenting clinical details. The 

Figure 1 The frequency of pre-analytical errors in phlebotomy practice for Hematology laboratory tests.

Table 1 Pattern of Pre-Analytical Errors Related to Laboratory Request Forms 
for Hematological Tests

No Pre-Analytical Errors Frequency Percentage (%)

1 Full patient name of the patient written 393 100

2 Age of the patient not written 10 2.5

3 Address of the patient not written 393 100

4 Gender of the patient not written 15 3.8

5 Hospital ID not written 25 6.4

6 Clinician’s name and signature not written 286 72.8

7 Clinical diagnosis not written 299 76.08

8 Specimen collection time not written 393 100
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results of the present study indicated that 72.8% of the requested papers did not include the name of the clinician. In 
comparison to the previous study conducted at Central Oromiya, where 22.5% of the requested papers did not mention 
the clinician’s name,13 the rate observed in this study was higher. However, it was still lower than the rate reported in the 
study conducted at St. Paul’s Hospital Millennium Medical College, where 85% of the requested format did not mention 
the clinician’s name.15 The difference in attention given by requesting physicians and the workload may account for the 
variation in these parameters.

The findings of the present study indicated the prevalence of pre-analytical error in phlebotomy practice, encom-
passing prolonged tourniquet application (26.2%), inaccurate identification of vein puncture site (22.9%), and inadequate 
mixing of blood samples (41.5%). The findings are consistent with the study conducted in Pakistan,17 which revealed 
a 20.8% occurrence of vein misidentification.

It is recommended by the WHO blood drawing guidelines and Dhingra et al18 that the puncture site must be cleaned 
in a circular motion from the puncture site towards the periphery. However, a significant number of patients (62.8%) in 
the present study did not receive proper cleaning of the vein puncture site. The cleaning procedure was done improperly 
by rubbing vigorously and irregularly, sometimes in a zigzag pattern, and repeating the cleaning process with a dirty 
swab. However, the finding was lower than the study reported from Brazil (85%).4

In this study, a significant proportion of samples, 41.5%, were not mixed properly. This finding was lower than the 
previous studies conducted at Addis Ababa Public Hospital in 201719 and in Brazil,4 where 60% and 83% of samples 
were not mixed properly.

In this study, phlebotomists collected 26.2% of blood samples with incorrect tourniquet application which differed 
from the findings of the study conducted at Addis Ababa Public Hospital.19 This variation could potentially be attributed 
to differences in the target population and the design of the study. Further, in this study, the labeling of test tubes was 
conducted in 97.7% of blood samples before blood collection and patient assessment, which was significantly greater 
than the 51% rate observed in a comparable study conducted at Addis Ababa Public Hospital.19 This inconsistency may 
be due to the large sample size used in our study.

Limitations of the Study
The study only included phlebotomists present during the study period, excluding those who were not at the working site. 
Additionally, the study did not assess factors associated with errors in the pre-analytical phase of the testing process. 
Lastly, the study solely focused on vein blood collection practices and did not consider other specimen collections or 
handling up to the result report.

Conclusions
This study revealed the presence of various pre-analytical errors in the laboratory. Errors in using test request forms and 
phlebotomy practices were common in the assessed unit. To ensure accurate patient results, it is important to focus on 
improving phlebotomy practice by training on pre-analytical errors during blood collection. Additionally, refreshing 
clinicians/physicians is also essential to provide all required information on the request paper to limit errors. Further, 
well-designed studies are required to investigate factors related to pre-analytical errors.
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