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Certified Specialist Programme in Specimen Collection Procedures

Pre-Analytical Variables in Specimen Collection

Pre-Analytical Variables in Specimen Collection:

Specimen collection is a critical step in the laboratory testing process as it directly impacts the accuracy and
reliability of test results. Pre-analytical variables refer to factors that can influence the quality of specimens
collected for testing before they reach the laboratory. Understanding and managing pre-analytical variables
is essential for ensuring the integrity of test results and providing optimal patient care.

Key Terms and Vocabulary:

1. Specimen: A sample collected from a patient for laboratory analysis. Specimens can include blood, urine,
saliva, tissue, and other bodily fluids or substances.

2. Pre-Analytical Variables: Factors that can affect the quality and reliability of specimens before they are
analyzed in the laboratory. These variables include patient preparation, specimen collection techniques,
handling, transportation, and storage conditions.

3. Phlebotomy: The process of collecting blood specimens from patients for laboratory testing.
Phlebotomists are trained healthcare professionals responsible for performing venipuncture and other
blood collection procedures.

4. Venipuncture: The puncture of a vein with a needle to collect blood for testing. Venipuncture is a
common blood collection technique used in clinical settings.

5. Clinical Laboratory Improvement Amendments (CLIA): Federal regulations that establish quality standards
for laboratory testing to ensure the accuracy, reliability, and timeliness of test results. CLIA regulations cover
all aspects of laboratory testing, including specimen collection, processing, and analysis.

6. Chain of Custody: A documented process that tracks the handling and storage of specimens from the
time of collection to the final disposition. Chain of custody procedures are critical for maintaining the
integrity of forensic specimens and ensuring legal admissibility.

7. Quality Control: Procedures used to monitor and evaluate the accuracy and precision of laboratory test
results. Quality control measures help identify and correct errors in the testing process, including pre-
analytical variables that can affect specimen quality.

8. Specimen Labeling: The process of accurately identifying and labeling specimens with the patient's name,
date of birth, medical record number, and other relevant information. Proper specimen labeling is essential
for ensuring traceability and preventing errors in specimen handling and processing.

9. Specimen Rejection Criteria: Guidelines that define when a specimen should be rejected for testing due to
improper collection, labeling, or handling. Specimen rejection criteria help maintain the quality and integrity
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of laboratory test results.

10. Transportation: The process of moving specimens from the collection site to the laboratory for analysis.
Proper transportation methods, including temperature control and packaging, are essential for preserving
specimen integrity and preventing contamination.

11. Centrifugation: A process used to separate components of a specimen, such as blood cells and plasma,
by spinning the specimen at high speeds. Centrifugation is often used to prepare specimens for analysis in
the laboratory.

12. Hemolysis: The breakdown of red blood cells in a specimen, resulting in the release of hemoglobin into
the plasma or serum. Hemolysis can affect the accuracy of test results and may be caused by improper
specimen collection or handling.

13. Lipemia: The presence of excess lipids or fats in a specimen, causing it to appear cloudy or milky.
Lipemia can interfere with laboratory tests, especially those involving lipids or enzymes, and may be caused
by fasting status or specimen handling.

14. Icterus: The presence of bilirubin in a specimen, causing it to appear yellow or jaundiced. Icterus can
interfere with laboratory tests, particularly those involving liver function or bilirubin levels, and may be
caused by liver disease or specimen handling.

15. Specimen Integrity: The state of a specimen being free from contamination, degradation, or other
factors that could affect the accuracy of test results. Maintaining specimen integrity is crucial for ensuring
reliable and valid laboratory testing.

16. Specimen Collection Kits: Pre-packaged supplies and materials used for collecting and transporting
specimens, including containers, tubes, labels, and requisition forms. Specimen collection kits help
standardize the collection process and ensure proper handling of specimens.

17. Phlebotomy Order of Draw: The sequence in which multiple blood tubes are collected during a
venipuncture procedure to prevent cross-contamination or specimen carryover. Following the correct order
of draw is essential for ensuring accurate test results.

18. Specimen Processing: The steps involved in preparing specimens for analysis in the laboratory, including
centrifugation, aliquoting, and labeling. Proper specimen processing is crucial for maintaining specimen
integrity and ensuring accurate test results.

19. Specimen Storage: The conditions under which specimens are stored before analysis, including
temperature, light exposure, and duration. Proper specimen storage is essential for preserving specimen
integrity and preventing degradation before testing.

20. Specimen Transport Containers: Containers used to transport specimens from the collection site to the
laboratory, including biohazard bags, coolers, and insulated containers. Specimen transport containers help
maintain specimen integrity during transit.
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21. Patient Identification: The process of verifying a patient's identity before collecting specimens to ensure
accurate labeling and test result reporting. Proper patient identification is essential for preventing errors in
specimen collection and handling.

22. Specimen Collection Site: The location on the body where specimens are collected, such as a vein for
blood collection or a specific area for urine or tissue sampling. Proper selection of the collection site is
important for ensuring sample quality and patient comfort.

23. Specimen Volume: The amount of specimen collected for testing, measured in milliliters or other units.
Adequate specimen volume is necessary for conducting all required tests and ensuring test accuracy and
reliability.

24. Specimen Preservation: The steps taken to maintain the stability and integrity of specimens before
analysis, including refrigeration, freezing, or the addition of preservatives. Proper specimen preservation is
crucial for preventing degradation and ensuring accurate test results.

25. Specimen Collection Training: Education and training provided to healthcare professionals on proper
specimen collection techniques, procedures, and best practices. Specimen collection training is essential for
ensuring consistent and reliable specimen quality.

26. Specimen Collection Errors: Mistakes or inaccuracies that occur during the specimen collection process,
including mislabeling, inadequate volume, or improper handling. Identifying and addressing specimen
collection errors is critical for preventing compromised test results.

27. Specimen Tracking: The process of monitoring and documenting the movement and location of
specimens from collection to analysis. Specimen tracking systems help ensure specimen traceability and
prevent errors in specimen handling and processing.

28. Specimen Contamination: The introduction of foreign substances into a specimen, such as
microorganisms or chemicals, that can affect test results. Preventing specimen contamination is essential for
maintaining the integrity of laboratory testing.

29. Specimen Stability: The ability of a specimen to maintain its integrity and analyte concentrations over
time and under specified conditions. Understanding specimen stability is important for determining
appropriate storage and handling requirements.

30. Specimen Collection Challenges: Common issues and obstacles encountered during the specimen
collection process, such as difficult veins, patient refusal, or inadequate training. Overcoming specimen
collection challenges is essential for ensuring accurate and reliable test results.

In conclusion, understanding key terms and vocabulary related to pre-analytical variables in specimen
collection is essential for healthcare professionals involved in laboratory testing. By recognizing and
addressing these factors, healthcare providers can ensure the quality and reliability of test results, leading to
improved patient care and outcomes. Proper specimen collection techniques, handling, and processing are
critical for maintaining specimen integrity and preventing errors that can compromise test accuracy. By
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following best practices and guidelines for specimen collection, healthcare professionals can optimize the
testing process and provide high-quality care to patients.
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