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BIOCHEMICAL ASSESSMENT

• Objective and precise approach

• Measure levels of nutrients/anti-nutrients

• Tissues: 

• whole blood (CBC)

• plasma, serum, white blood cell 

• stools (ova, parasites, blood, inflammatory markers) 

• urine (albumin, glucose, blood)

• hair, skin, nails (zinc, selenium other microelements)

• buccal cells and tissue biopsies (various research 

uses such as carotenoids)



BIOCHEMICALASSESSMENT

• Biochemical assessment methods complement 

anthropometric, clinical, and dietary data.  However, 

interpretation is difficult and don’t always correlate with 

clinical or other findings.

• Selection depends on the suitability of test for question 

being asked, as well as available laboratory facilities, 

feasibility of the test, acceptability to the subject, and 

cost.



REQUIREMENTS/CONSIDERATIONS
• Blood draw (arterial, venous, capillary, heel prick)

• Blood: Time of day (Diurnal variation), fasting/non fasting

• Coordination of the cold chain and collection- difficult in 

resource poor areas

• Sample collection should be conducted by qualified 

personnel (e.g. medical or paramedical workers)

• Standardized lab that will conduct the analysis. The 

analytical methods utilized vary by cost, degree of 

technical expertise required and reliability 



BIOMARKERS IN POPULATION BASED STUDIES

• Tests should be able to be applied directly in the field

• Tests should require minimal equipment

• Field staff should require minimal training to be able to 

perform the tests

• Samples used in the tests should be easy to collect, 

handle, and transport.

• There should be a short turnaround time for results if the 

testing is done in a central laboratory.



COMMON TESTS
• Vitamins: 

Fat soluble: Vitamin A, D, E, K

Water soluble: thiamine, riboflavin, niacin, vitamin C, folate, 

vitamin B12, vitamin B6

• Minerals: Iron, iodine, zinc, trace elements

• Serum Proteins (total, albumin, globulins, transferrin)

• Blood lipids, blood glucose,  various enyzmes implicated in heart 

disease, diabetes mellitus and other chronic diseases

• Inflammation markers

• Anti-nutrients: aflatoxins, other mycotoxins



NHANES: FOLATE, VITAMIN B6 AND B12, VITAMIN C

Pfeiffer CM et al, J. Nutr. 143: 938S–947S, 2013



NHANES: VITAMIN A, E, D, CAROTENOIDS

Pfeiffer CM et al, J. Nutr. 143: 938S–947S, 2013



NHANES: FATTY ACIDS, IRON, IODINE

Pfeiffer CM et al, J. Nutr. 143: 938S–947S, 2013



Garrett et al, Am J Clin Nutr 2011 Aug;94(2):685S-90S.



CHALLENGES

• Most common measurements for iron and vitamin A 

status are affected by presence of inflammation. 

• Namaste SML et al on behalf of the BRINDA Working 

Group. Methodologic approach for the Biomarkers 

Reflecting Inflammation and Nutritional Determinants of 

Anemia (BRINDA) project. Am J Clin Nutr 

2017;106(Suppl):333S–47S.



IRON STATUS READING AFFECTED BY 

DEGREE OF INFLAMMATION

Namaste et l. Am J Clin Nutr 2017;106(Suppl):333S–47S.


