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Abstract : 

Pre-analytical errors constitute the most significant proportion of laboratory errors, 

directly affecting diagnostic accuracy, patient safety, and healthcare costs. Nursing staff 

play a critical role in the pre-analytical phase, including patient preparation, specimen 

collection, labelling, and transportation. This review explores the magnitude of pre- 

analytical errors with special reference to India and Uttar Pradesh, identifies contributing 

factors, and highlights the role of nursing interventions in minimizing such errors in both 

government and private hospital settings. 

 

Introduction 

 
Laboratory investigations influence approximately 60–70% of clinical decisions, 

including diagnosis, treatment planning, and discharge. The total testing process is 

divided into: 

 

• Pre-analytical phase 
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• Analytical phase 

• Post-analytical phase 

 

Among these, the pre-analytical phase is most error-prone, primarily due to human 

involvement. 

 

Studies report: 

 
• 46–68% of total laboratory errors occur in the pre-analytical phase 

• Some studies show up to 75% of errors originate in this phase 

 

Burden of Pre-Analytical Errors: Statistical Overview 

Global & National Data 

 

• Pre-analytical errors account for 46–75% of total lab errors 

• Error rates in samples range from 0.5% to 5.5% of total specimens 

• Up to 61% of laboratory problems are linked to this phase 

 
Data from India 

 

• Studies in Indian hospitals show: 

o 77.1% of errors are pre-analytical 

o Errors mainly involve: Sample collection (18%), Requisition errors (33%) 

 

 

Fig : 1 Burden of Pre-Analytical Errors: Statistical Overview 
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2.3 Data from Uttar Pradesh (Key Inclusion) 

 

A rural tertiary care study in Eastern Uttar Pradesh reported: 

 

• Overall pre-analytical error rate: 2.93% of 13,604 samples 

• Higher errors in: 

o IPD: 3.68% 

o OPD: 0.87% 

 

 

Fig : 2 Data from Uttar Pradesh 

 

 

 

Most common errors: 

 

• Incorrect sample volume: 1.15% 

• Clotted samples: 0.99% 

• Hemolysis: 0.26% 

 

Types of Pre-Analytical Errors : Common errors include: 

 
• Patient misidentification 

• Improper labeling 

• Hemolyzed samples 

• Clotted samples 

• Insufficient sample volume 

• Incorrect container (vacutainer) 

• Delay in transport 

• Contamination from IV fluids 
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Role of Nursing Staff in Pre-Analytical Phase 

 
Nurses are the primary stakeholders in this phase because they: 

 

• Collect specimens 

• Ensure patient preparation 

• Label and transport samples 
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Fig : 3 Nursing Interventions to Reduce Errors 
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Government vs Private Hospital Practices (India Context) 

6.1 Government Hospitals 

 

Challenges: 

• High patient load 

• Staff shortages 

• Limited automation 

• Manual labeling 

 

Practices: 

• Greater dependency on nursing skill 

• More pre-analytical variability 

 
6.2 Private Hospitals (e.g., Greater Noida region) 

 

Advantages: 

 

• Automation (barcode, LIS systems) 

• Dedicated phlebotomy teams 

• Better nurse-patient ratio 

 

Practices: 

 

• Standardized protocols 

• Continuous quality monitoring 

 

Comparison Insight: 

• Government hospitals show higher error rates due to workload and resource 

constraints 
• Private hospitals show lower errors due to technology and training 

 

Impact of Pre-Analytical Errors 

Clinical Impact 

 

• Misdiagnosis, Delayed treatment, Increased morbidity 

 
Economic Impact 

 

• Repeat testing, Increased hospital costs, Up to 1.2% of hospital operating costs 

affected 
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8. Strategies for Improvement 

 
• Implementation of NABL guidelines 

• Continuous nursing education 

• Integration of quality management systems 

• Interdisciplinary collaboration (lab + nursing staff) 

• Root cause analysis of errors 

 

9. Conclusion 

 
Pre-analytical errors remain a major challenge in laboratory medicine, particularly in 

developing healthcare systems like India. Nursing staff play a pivotal role in minimizing 

these errors through proper training, adherence to protocols, and use of technology. 

Strengthening nursing practices, especially in high-burden settings like Uttar Pradesh 

government hospitals, can significantly improve diagnostic accuracy and patient safety. 
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