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TEST

RBC indices

RBC indices describe the size, haemoglobin content, and size variation of red blood cells.

WHAT IT MEASURES
Red blood cell size, haemoglobin content, and size variation

SAMPLE
Blood

FASTING NEEDED?
No

HOW LONG IT TAKES
Usually less than five minutes

RESULTSIN
Same day to several days, laboratory-dependent

USED FOR
Screening, diagnosis support, and monitoring

MAIN LIMITATION
Abnormal patterns suggest causes but do not confirm them

Overview

Red blood cell, or RBC, indices are measurements included in a complete blood count, often
called a CBC or full blood count. They describe physical features of your red blood cells.

Red blood cells carry oxygen around your body using a protein called haemoglobin. The main
RBC indices are:

Most laboratories calculate these values from the red blood cell count, haemoglobin, and
haematocrit. Haematocrit is the proportion of your blood made up of red blood cells.

RBC indices help classify anaemia, which means having too little haemoglobin or too few
circulating red blood cells. They can also show changes before anaemia becomes clear. The
indices do not identify a cause by themselves.

- Mean corpuscular volume (MCV): the average size of your red blood cells
- Mean corpuscular haemoglobin (MCH): the average amount of haemoglobin in each cell

- Mean corpuscular haemoglobin concentration (MCHC): the average concentration of
haemoglobin inside the cells
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- Red cell distribution width (RDW): how much the cells differ in size

Why the test is ordered

RBC indices are usually reported automatically when a CBC is ordered. They are rarely
requested as a separate test.

A healthcare professional may order a CBC with RBC indices to investigate symptoms that
could be related to anaemia, such as tiredness, reduced exercise tolerance, dizziness, or
shortness of breath. These symptoms have many possible causes, so the results need to be
considered with your history and examination.

The test may also be used to:

An abnormal result does not automatically mean that you have a serious condition. Mild
changes are common and may require comparison with previous results or additional testing.

- Check your general blood health during a routine assessment

- Investigate blood loss or heavy menstrual bleeding

- Look for possibleiron, vitamin B12, or folate deficiency

- Assess long-term inflammatory, kidney, liver, or bone marrow conditions
- Monitor recovery after treatment for anaemia

- Follow blood counts during pregnancy or treatment with certain medicines

Who should have the test

You may have RBC indices measured if a healthcare professional orders a CBC because of
symptoms, a medical condition, pregnancy, medication monitoring, or a planned procedure.

Testing may also be appropriate if you have a higher chance of iron or vitamin deficiency
because of restricted food intake, digestive disease, blood loss, or previous abnormal blood
counts.

Whether testing is useful depends on your circumstances. RBC indices are not a stand-alone
screening test for every possible cause of tiredness, and normal indices do not rule out all
medical conditions.

How to prepare
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No fasting is usually needed. You can normally eat, drink water, and take your usual medicines
before the blood draw.

If other blood tests are being taken at the same appointment, their preparation may be
different. For example, a fasting glucose or lipid test may require you to avoid food for a set
period. Follow the instructions provided for the full group of tests.

Tell the person arranging the test about recent blood transfusions, pregnancy, heavy bleeding,
and medicines or supplements. These may affect how the results are interpreted.

What happens during the test

A healthcare worker cleans the skin, usually on the inside of your elbow, and places a small
needle into a vein. Blood is collected into a tube containing a substance that prevents clotting.

The needle is usually in place for less than a minute. The whole blood draw often takes only a
few minutes.

A laboratory analyser counts the cells and measures haemoglobin. It then reports or calculates
the RBC indices. If the results appear unusual, laboratory staff may inspect the cells under a
microscope using a blood film, also called a peripheral smear.

Understanding your results

Your report should show the laboratory's reference range beside each result. Ranges and
interpretation vary by laboratory, age, sex, pregnancy status, medicines, and clinical context.
Do not compare a result with a range found online if it differs from the range on your report.

A lower MCV means the cells are smaller on average. This pattern can occur with iron
deficiency and some inherited haemoglobin conditions, including thalassaemia. Further tests
are needed to tell these apart.

A higher MCV means the cells are larger on average. Possible explanations include vitamin B12
or folate deficiency, alcohol use, liver disease, reduced thyroid function, increased production
of young red cells, and certain medicines.

MCH often rises or falls with MCV because larger cells usually contain more haemoglobin.
MCHC describes how concentrated the haemoglobin is inside the cells. Markedly unusual
MCHC results may lead the laboratory to check for cell damage, cell clumping, or
measurement interference.

A higher RDW means the cells vary more in size. This may occur when new and older cell
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populations differ, such as during developing iron deficiency or recovery after treatment. A
normal RDW does not rule out anaemia or an inherited blood condition.

The pattern matters more than one number. Haemoglobin, red blood cell count, ferritin, vitamin
levels, symptoms, and previous results may all change the interpretation.

What affects the results

RBC indices can change for genuine biological reasons, even when the laboratory
measurement is correct.

Recent bleeding or increased red cell destruction can release larger, young red cells into the
bloodstream and raise the MCV. Iron deficiency commonly lowers MCV and MCH, while
vitamin B12 or folate deficiency can raise MCV. If more than one problem is present, the
effects may partly cancel out and produce an average MCV within the reference range.

A recent transfusion can create a mixture of your own cells and donor cells. This may change
the MCV and increase the RDW for weeks afterward.

Pregnancy changes blood volume and can alter blood count interpretation. Age also matters,
particularly for newborns and children. Some medicines, including certain chemotherapy,
immune-suppressing, and antiviral medicines, can affect cell production or size.

Laboratory-related influences include:

Dehydration can concentrate blood components, but it usually affects haemoglobin and
haematocrit more than the basic size of individual red cells.

- Delayed analysis: red blood cells may swell while stored, raising the measured MCV

- Cold agglutinins: antibodies may make cells clump in a cool sample, distorting the cell
count and calculated indices

- Severe lipaemia: large amounts of fat in the sample can interfere with haemoglobin
measurement

- Sample haemolysis: red cells broken during collection or handling may make some results
unreliable

- Underfilled or clotted tubes: the analyser may not be able to produce dependable results

Accuracy and limitations

Automated blood analysers count many thousands of cells, so RBC indices are generally
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precise when the sample is collected and handled correctly. Laboratories use quality-control
checks and analyser warning flags to identify questionable results.

However, the indices classify cell patterns rather than confirming why they occurred. A low
MCV may support iron deficiency, but it can also occur with thalassaemia or some chronic
illnesses. Ferritin and iron studies are usually better for assessing iron stores. Haemoglobin
analysis or genetic testing may be needed for inherited haemoglobin conditions.

An average can also hide mixed cell populations. For example, small cells from iron deficiency
and large cells from vitamin B12 deficiency may produce an apparently normal MCV. RDW or a
blood film may reveal the variation, but neither confirms the cause.

False abnormal results can occur because the indices are calculated from other
measurements. Interference with the red blood cell count, haemoglobin, or haematocrit can
therefore affect several reported values. Unexpected results may be checked with a repeat
sample, manual review, or blood film.

Risks and complications

The risks are those of a routine blood draw. You may have brief discomfort, a small bruise, or
light-headedness; serious complications are uncommon.

Tell the healthcare worker if you tend to faint during blood tests or have difficulty stopping
bleeding.

What happens next

If your results are within the laboratory's range and fit your clinical situation, no specific
follow-up may be needed. If a value is mildly abnormal, it may be compared with earlier results
or repeated later.

Further tests depend on the overall pattern. These might include ferritin and other iron studies,
vitamin B12, folate, thyroid or liver tests, a reticulocyte count to measure young red cells, or a
blood film. Haemoglobin analysis may be considered when an inherited haemoglobin condition
is possible.

Arrange routine follow-up if you have persistent tiredness, reduced exercise tolerance, heavy
menstrual bleeding, or an unexplained abnormal result.

Seek urgent medical assessment for severe or rapidly worsening shortness of breath, fainting,
chest pain, confusion, uncontrolled bleeding, or vomiting blood. These symptoms require
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assessment based on how you feel, not on an RBC index alone.

Common questions

Can | drink coffee before the test?

Usually, yes. RBC indices do not require fasting. If other tests are being done, check whether
their instructions restrict coffee, milk, or sugar.

Does the time of day matter?

Usually not enough to require a particular appointment time. Using the same laboratory and
similar conditions can still make repeat results easier to compare.

Can | exercise beforehand?

Ordinary activity is unlikely to meaningfully change the indices. Strenuous exercise can
temporarily shift blood fluid levels, so avoid an unusually hard workout immediately before
testing if practical.

Can | take iron before the test?

Do not stop prescribed iron unless instructed. Iron treatment changes red cell production over
time, so tell the healthcare professional how long you have taken it.

Does menstruation affect the result?

Menstruation does not make the measurement invalid. Heavy or prolonged menstrual bleeding
can contribute to iron deficiency and may eventually change haemoglobin and RBC indices.

Will a recent transfusion affect my results?

Yes. Donor red cells can change the average cell size and increase variation between cells.
Make sure the person interpreting the result knows when the transfusion occurred.

Sources
- MedlinePlus. Complete Blood Count (CBC) . US National Library of Medicine.
- Merck Manual Professional Edition. Evaluation of Anemia. Merck & Co.

- Van Vranken M. Evaluation of Microcytosis . American Family Physician.
2010;82(9):1117-1122.

- Kaferle J, Strzoda CE. Evaluation of Macrocytosis . American Family Physician.
2009;79(3):203-208.

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 60of7



SOﬂdeX sofidex.com 1' b

-+,

gy
=R

- Gulati G, Uppal G, Gong J. Unreliable Automated Complete Blood Count Results: Causes,
Recognition, and Resolution . Annals of Laboratory Medicine . 2022;42(5):515-530.

- Sarma PR. Red Cell Indices . In: Walker HK, Hall WD, Hurst JW, editors. Clinical Methods:
The History, Physical, and Laboratory Examinations . 3rd edition. Butterworths; 1990.

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 7of7



