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TEST

Osmolality blood test

A blood test that measures how concentrated the liquid part of your blood is.

WHAT IT MEASURES
Concentration of dissolved particles in the liquid part of blood

SAMPLE
Blood

FASTING NEEDED?
No, unless required for other tests

HOW LONG IT TAKES
Usually less than five minutes

RESULTSIN
Often same day; timing varies by laboratory

USED FOR
Diagnosis and monitoring of fluid and salt disorders

MAIN LIMITATION
Shows blood concentration, but not the underlying cause

Overview

An osmolality blood test measures the concentration of dissolved particles in the liquid part of
your blood. Itis usually called a serum or plasma osmolality test.

The main particles measured include sodium, glucose, and urea. Sodium is usually the largest
contributor. Together, these substances help determine how water moves between your
bloodstream and your cells.

Osmolality is reported as milliosmoles per kilogram of water, written as mOsm/kg. It is
different from osmolarity, which is calculated by volume rather than weight. The terms are
sometimes used loosely, but laboratories generally measure osmolality.

This test is often interpreted with sodium, glucose, kidney function, and urine osmolality
results. A single result cannot usually explain why your blood is more or less concentrated.

Why the test is ordered

Your healthcare professional may order this test to investigate an abnormal sodium level or a
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possible problem with the body's water balance.
Reasons for testing include:

Diabetes insipidus is a condition in which the kidneys pass too much dilute urine. It is not the
same as diabetes mellitus, which affects blood glucose.

The test may also help assess an "osmolal gap." This compares measured osmolality with an
estimate calculated from substances such as sodium, glucose, and urea. A gap can suggest
that other particles are present in the blood, but it does not identify them by itself.

- Finding the cause of a low or high blood sodium level

- Checking for dehydration or excess water in the body

- Investigating unusually high thirst or large amounts of urine

- Assessing possible diabetes insipidus or inappropriate water retention

- Investigating suspected poisoning by methanol, ethylene glycol, or another alcohol

- Monitoring treatment for a known fluid or electrolyte disorder

Who should have the test

This is not usually a routine screening test for people without symptoms or abnormal
laboratory results.

You may need it if another test shows an unusual sodium level, or if you have symptoms that
could be linked to a water-balance problem. Examples include persistent excessive thirst,
passing unusually large amounts of urine, unexplained confusion, or signs of significant
dehydration.

It may be ordered urgently if poisoning with a toxic alcohol is possible. Examples include
swallowing antifreeze, certain solvents, or an unknown alcohol-containing liquid. Testing
should not delay emergency assessment or treatment.

How to prepare

You usually do not need to fast. However, you may be asked to fast if glucose, cholesterol, or
another fasting test is being done at the same time.

Drink fluids as you normally would unless you have been given specific instructions. Drinking a
large amount of water shortly before the test can lower osmolality. Avoid deliberately
restricting water, because dehydration can raise it.
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Tell the healthcare professional arranging the test about prescription medicines,
non-prescription medicines, supplements, recent intravenous fluids, and alcohol use. Do not
stop a medicine unless you have been told to do so.

If poisoning is suspected, do not wait to fast or prepare. Seek emergency help and, where
available, contact your local poison centre.

What happens during the test

A healthcare professional cleans the skin and inserts a small needle into a vein, usually in your
arm. Blood is collected into a tube and sent to a laboratory. The blood draw normally takes less
than five minutes.

You may also be asked for a urine sample. Comparing blood and urine osmolality helps show
whether your kidneys are conserving water or passing it into the urine.

Other blood tests may be collected at the same time. These often include sodium, potassium,
glucose, and measures of kidney function.

Understanding your results

Use the reference range printed on your laboratory report. Ranges and interpretation vary by
laboratory, age, sex, pregnancy status, medicines, and clinical context. Many laboratories use
an adult range close to 275 to 295 mOsm/kg, but this should not replace the range on your
own report.

A high osmolality result means the blood contains more dissolved particles in relation to water.
Possible reasons include water loss, a high sodium level, very high glucose, reduced kidney
function with urea buildup, or substances such as ethanol or mannitol.

A low result means there is more water in relation to dissolved particles. It may occur with
some causes of low sodium or when the body retains too much water. Pregnancy can also shift
the body's normal water-balance setting and modestly lower osmolality.

Your result must be compared with other findings. For example, urea raises measured
osmolality but moves easily across many cell membranes. It therefore affects cell water
balance differently from sodium or glucose.

If an osmolal gap is reported, the laboratory has compared the measured result with a
calculated estimate. A raised gap can occur when unmeasured particles are present. It is not
proof of toxic alcohol poisoning, and a normal gap does not always rule poisoning out.
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What affects the results

Several factors can change the number even when the laboratory measurement is correct.

Your recent fluid intake matters. Dehydration from vomiting, diarrhoea, fever, heavy sweating,
or limited access to water can raise osmolality. Drinking a large amount of water can lower it.

Recent strenuous exercise may temporarily affect the result through sweating, water intake,
and shifts in glucose or other blood chemicals. Ordinary daily activity usually has little effect.

Kidney function is important because reduced kidney clearance can allow urea and other
particles to build up. High blood glucose can also raise osmolality, especially when glucose is
markedly elevated.

Medicines and treatments may alter the result. Mannitol, hypertonic saline, intravenous fluids,
some liquid intravenous medicines containing propylene glycol, and certain contrast agents
can contribute. Diuretics like furosemide or hydrochlorothiazide can affect water and sodium
balance indirectly.

Alcohol and toxic alcohols can increase the measured level or the osmolal gap. The effect
changes with time as the body breaks these substances down.

Pregnancy normally lowers the body's osmolality setting. Age also affects interpretation
because infants and older adults may regulate water differently or become dehydrated more
easily.

A recent large transfusion or major volume of intravenous fluid may temporarily influence the
result. A routine transfusion without major fluid shifts is not usually a major source of error.

Laboratory problems are uncommon, but evaporation from an improperly handled sample can
make it appear more concentrated. The laboratory's collection and storage procedures are
designed to prevent this.

Accuracy and limitations

Directly measured serum osmolality is generally reliable when the sample is collected and
handled correctly. Most laboratories measure how much the sample's freezing point is lowered
by dissolved particles.

The main limitation is that the result describes concentration, not cause. Different conditions
can produce the same number. A diagnosis should not be based on osmolality alone.

Calculated osmolality is only an estimate. Different formulas produce slightly different results,
and the expected osmolal gap differs between laboratories. A raised gap can incorrectly
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suggest toxic alcohol exposure because ketoacidosis, kidney failure, lactic acidosis, ethanol,
mannitol, contrast agents, and some medicines may also raise it.

The test can also miss toxic alcohol poisoning. Early after exposure, the osmolal gap may be
high. Later, it can fall as the alcohol is converted into harmful acids. Specific blood
measurements for methanol or ethylene glycol are better when available, although urgent
treatment may begin before those results return.

One blood result cannot confirm diabetes insipidus or another urine-concentrating disorder.
Paired blood and urine testing, supervised water-deprivation testing, or specialised
hormone-related tests may be needed.

Risks and complications

A blood draw may cause brief discomfort, a small bruise, or light-headedness. Serious
complications are uncommon.

Tell the person taking your blood if you have previously fainted during blood tests or have
difficulty stopping bleeding.

What happens next

If the result is mildly abnormal and you are otherwise well, routine follow-up may include
repeating the test and reviewing sodium, glucose, urea, kidney function, medicines, fluid intake,
and urine results.

Further testing is chosen according to the pattern of results. This may include urine osmolality,
urine sodium, blood glucose, ketones, a blood gas test, or a direct test for a suspected alcohol.

Seek urgent medical care if you develop severe confusion, a seizure, difficulty staying awake,
fainting, or rapidly worsening illness. Suspected swallowing of antifreeze, solvent, or an
unknown alcohol-containing liquid is an emergency even if symptoms are mild or absent.

Common questions

Can | drink coffee before the test?

Fasting is not usually required, so plain coffee may be allowed. However, caffeine, milk, sugar,
and the amount you drink can affect hydration or other tests being collected. Water is the
safest choice unless your instructions say otherwise.
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Can | drink water beforehand?

Usually, yes. Drink your normal amount rather than forcing extra water or deliberately
restricting it. Follow any special instructions for paired urine testing or a supervised
water-deprivation test.

Does the time of day matter?

For an ordinary osmolality test, the time of day is usually less important than hydration, meals,
medicines, and recent treatment. Follow the requested timing if the test is being compared
with urine results or taken during a monitored procedure.

Can | exercise before the test?

Normal activity is usually fine. Strenuous exercise can change hydration through sweating and
fluid replacement, so avoiding it beforehand may give a more representative baseline result.

Should | stop my medicines?

No, not unless the healthcare professional who arranged the test tells you to. Bring an
up-to-date medicine list and mention recent intravenous fluids, mannitol, diuretics, contrast
agents, and liquid intravenous medicines.

Why do | need both blood and urine osmolality tests?

The blood test shows how concentrated your bloodstream is. The urine test shows how your
kidneys are responding. Comparing them can help distinguish water loss, excess water
retention, and problems with the body's urine-concentrating system.
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