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Introduction and Research Problem 

 

Laboratory Results Accuracy and Importance 

The accuracy of laboratory results is considered the cornerstone of effective medical diagnosis and safe patient care, as critical therapeutic decisions are 

based on these results, directly affecting patient health and treatment course. 

 Pre-analytical Phase Errors 

Studies indicate that errors in the pre-analytical phase, specifically in laboratory sample reception, are the most common and influential on the quality of 

final results, consequently affecting patient diagnosis and treatment. 

 Impact of Errors on Patients 

These errors directly affect patient safety through delayed diagnosis, incorrect diagnosis, or inappropriate treatment, which may lead to extended hospital 

stays or health complications. 

 

 

Local studies in Saudi hospitals show sample rejection rates ranging from 2.25% in a study conducted in Jazan to 12.1% in 

another study in Makkah,  
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Research Objectives and Methodology 

 

 Research Objectives 

 Analyze laboratory sample reception errors in Saudi hospitals, classify them, and determine their occurrence rates.  Compare the results of Saudi 

hospitals with international standards and results to evaluate the current situation. 

 Explore the root causes of pre-analytical phase errors in Saudi laboratories. 

 Suggest practical solutions and recommendations to improve sample reception quality and reduce associated errors. 

 

 Research Methodology 

 Review and analysis of local studies in various hospitals in Saudi Arabia (such as studies from Jazan and Makkah). 

  Data collection from multiple sources on error types, rejection rates, and contributions from different hospital departments.  

 Statistical comparisons between local data and international data from countries such as Turkey, Iran, Greece, India, and Ghana.  Analysis of quality 

indicators and evaluation of current practices according to international standards. 
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Sample Identification and Classification Errors 

 

 

 

 

 

 

to patient misidentification 

 

 

Placing one patient's sample label on 

another patient's sample 

Incomplete information on the label 

Mismatch between label information and 

test request 

 

 

 

 

 

 

Incorrect barcode errors account 
for 

1.2% of total pre-analytical errors 
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Sample Quality Errors - Hemolysis and Clotting 

 

 

 

 

 

 

Occurrence rate: 45.3% of total rejected samples in the Jazan 
study 



A Comparative Study And Proposed Laboratory Sample Reception Errors In Saudi Hospitals 

 

211 
 

 

 

 

 

This leads to inaccurate results, especially in complete blood count 

(CBC) tests. 

Occurrence rate: 33.6% of total rejected samples in the Jazan study 

Impact of these errors: 

Rejection of samples and need for recollection, delaying diagnosis and 

treatment 
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10.1% of errors in the Jazan study 

 
Impact: Unable to perform analysis or inaccurate results 

 

 

0.4% of errors in the Jazan study 

 
Impact: Interference with optical measurements and inaccurate results 
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Transportation and Storage Errors 

 

 

 
 
 

 

 

0.1% of errors in the Jazan study 

 
Impact: Interference with specific tests and false readings 

 

 

2.3% of errors in the Jazan study 

 
Impact: Unwanted chemical reactions and changes in sample 

 

Improper Transportation 
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 Delivery 

 

Storage at Incorrect Temperatures 

 

Percentage of Improper Transport Errors of Total 
Errors 

 

Prince Mohammed bin Nasser Hospital in Jazan Study 

Percentage of Improper Storage Errors of Total Errors 

 

Prince Mohammed bin Nasser Hospital in Jazan Study 
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Hemolyzed specimen 3272 45.3 

Clotted sample 2425 33.6 

Insufficient sample 731 10.1 

Misidentification/incorrect requests 344 4.7 

Inappropriate tube/improper storage 165 2.3 

Lipemic/Icteric samples 40 0.5 

Source: Adapted from Jeraiby, M. A. (2025) study 

 

 

 

 

Note: Hemolyzed and clotted samples account for more than 78% of all errors 
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Comparison of Sample Rejection Rates Locally and Internationally 

 

Comparing sample rejection rates in Saudi hospitals with global rates 

 

 

 

The higher rejection rates in Jazan (2.25%) compared to previous studies may indicate the impact of the COVID-19 pandemic 
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Comparison of Common Error Types Internationally 

 

Jazan, Saudi 
Arabia 

Makkah, Saudi 
Arabia  

 

 

 

 

Overall Rejection Rates 

 



Hanan Awad Alosaimi, Amal Hamad Almutairi, Ghadah Yousef Aldhawyan, Huzaim Saad Bin Huzaim, Amal Ahmad Albalwi, Fadhel Mohammed Alhaidary, Noura Hasan Al Alshaikh 

 

218 
 

Impact of Different Hospital Departments on Errors 

 

 

 

 

  Inpatient Departments: 76.2% 

  Emergency Department: 15.4% 

         Outpatient Clinics: 8.4% 

 

 

 

 

 

 

 

 

Inpatient Departments 

Contribute the largest percentage of errors (76.2%), 

requiring concentrated improvement efforts. 

 

 

 

Emergency Department 

Contributes a moderate percentage of errors (15.4%), 

often due to fast-paced work and pressure. 

 

 

 

Outpatient Clinics 

Contribute the smallest percentage of errors (8.4%), 

reflecting more stable procedures. 

improvement efforts more effectively. 
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Root Cause Analysis of Errors 

 

 

 

 

 

Weak Procedures and Standards 

 

 
 

 
Inadequate monitoring 
systems 

Poor communication 
between 

 

Deficiencies in quality 
management 
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Proposed Solutions - Training and Continuing Education 

 

Importance of Training in Error Reduction 

Studies indicate that human errors are the main cause of most pre-analytical phase errors, accounting for up to 82.6% of these errors. Therefore, training and continuing 

education for medical staff is of critical importance. 

 

 

 

 

 

 

Regular workshops for medical staff 

Continuous competency assessment and skill gap identification 

 

Training Program Effectiveness 

Studies have shown that training medical staff significantly reduces the rate of pre-analytical errors. Research indicates that 16% of blood collection 

errors occur due to patient misidentification, and 56% due to incorrect labeling - errors that can be greatly reduced through appropriate training. 
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The implementation of modern technologies in this laboratory contributed to reducing 

potential errors by 70% and increasing service quality. 

Technological Solutions and Automation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                           

 
                                                                                                                                                                       Key Benefits of Technological Solutions: 

                                                                                                             

                                                                 Reducing sample identification and classification errors 

                                                                                              Improving sample tracking during the pre-analytical phase 

                                                                                                                                                                                    Reducing response time and increasing work efficiency 

 

 

 

 

Robotic Systems 
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Standardization of Procedures and Quality Indicators 

 

Standardized Guidelines and Protocols Quality Indicators (QIs) 

 

Quality System Implementation Steps 

 

 

 

 

 

 

 

 

 
 

 

 
Define Quality Indicators 

 

 
Collect and Analyze Data 

 

 
 

 



A Comparative Study And Proposed Laboratory Sample Reception Errors In Saudi Hospitals 

 

223 
 

Successful Examples from Saudi  Arabia 

 

 

          Automated Laboratory at Prince Mohammed bin Abdulaziz Hospital 

 

 Contributed to reducing errors by 70% through the automation of sample  

reception processes 

 

 Significant improvement in the quality of service provided to patients 

 Reduction in response time and faster results delivery 

 

 System integration with the Laboratory Information System to ensure workflow 

smoothness 

 

 

 

 

 

 

 

 

 

This model represents an example to be followed by other hospitals in 

the Kingdom 
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Cost and Economic Return of Solutions 

 

 

 Investment Costs 

 Costs of continuous training for medical staff and laboratory technicians on 

sample collection techniques 

 Costs of implementing automation, barcode systems, and sample tracking 

technologies 

 Returns and Benefits 

 Improving patient care quality by reducing incorrect diagnoses 

Cost savings associated with avoiding sample recollection and repeated tests 
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Implementation Challenges 

 

 

 

Organizational
Challenges 

Resistance to change from 
medical 

Difficulty in coordinating 
efforts 

 

 

 

 

 

Laboratory 

Information Systems  

Costs of continuous training 
for 

 

 

 

 

 

existing technical 
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Proposed Future Studies 

 

 

 

 
 
 

 

 

 
 
 

 

 
 
 

 
 Intelligence 
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Conclusion and Recommendations 

 

 Key Findings Practical Recommendations 

 

 

 

High Sample Rejection Rates 

Sample rejection rates in Saudi hospitals range between 2.25% and 12.1%, 

which are higher than rates in some international locations. 

Training and Continuing Education 

 

Most Common Errors 

 

Implementing Technological Solutions 

 

Impact of Different Departments 

 

Standardization of Procedures and Quality Indicators 

Adopt unified standards and guidelines such as CLSI standards and 

ISO 15189 with continuous monitoring of quality indicators. 

Root Causes 

 

Future Studies 

 


