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TEST

Urine concentration test

A urine concentration test measures how much dissolved material is present in your urine

compared with water.

WHAT IT MEASURES

Amount of dissolved particles in urine

SAMPLE

Urine

FASTING NEEDED?

No, unless combined with other fasting tests

HOW LONG IT TAKES

Minutes for spot sample; hours for supervised testing

RESULTS IN

Same day to several days, depending on laboratory

USED FOR

Diagnosing and monitoring water-balance or kidney problems

MAIN LIMITATION

Hydration, medicines, and kidney function can mislead interpretation

Overview

A urine concentration test checks how concentrated or diluted your urine is. It helps show how

your kidneys and the hormones controlling body water are working.

The laboratory may measure urine osmolality , which counts dissolved particles such as salts,

glucose and urea. The result is usually reported as milliosmoles per kilogram of water.

Another measurement is urine specific gravity . This compares the density of urine with the

density of water. It is often included in a routine urinalysis, but it is a less exact measure of

concentration than urine osmolality.

"Urine concentration test" can also mean a supervised test in which you temporarily stop

drinking fluids. This is often called a water deprivation test . Urine and blood samples are

collected over several hours to see whether your kidneys make more concentrated urine. You

should not attempt fluid deprivation at home unless a specialist team has given you a specific

plan.
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Why the test is ordered

The test may help investigate how your body manages water. It is commonly interpreted

alongside blood sodium, blood osmolality, urine volume and your symptoms.

It may be ordered when you have:

Passing urine often is not always the same as producing a large total volume. Bladder

problems, infections and other conditions can cause frequent small amounts. Measuring total

urine volume may help distinguish these situations.

A formal concentration test may be used when there is concern about problems involving

arginine vasopressin , also called antidiuretic hormone. This hormone signals the kidneys to

conserve water.

- Unusually large amounts of urine, known as polyuria

- Persistent excessive thirst

- A blood sodium level that is higher or lower than expected

- Possible dehydration or excess body water

- A condition or medicine that may affect kidney concentration

- A need to monitor fluid balance during illness or treatment

Who should have the test

Urine concentration testing is not usually used as a general screening test. It is most useful

when your symptoms, blood results, urine volume or medical history suggest a water-balance

problem.

A simple urine osmolality or specific gravity measurement may be suitable during an initial

assessment. More involved testing may be considered if the first results do not explain

excessive thirst, high urine volume or an abnormal sodium level.

Children, pregnant people, older adults and people with kidney, heart or liver conditions may

need an individual testing plan. Their ability to manage changes in fluid intake can differ.

How to prepare

For a routine spot urine sample, you can usually eat and drink normally. Do not deliberately

drink a large amount of water before the test, because this can make the urine more diluted.
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Follow any instructions about the collection time. A first-morning sample is naturally more

concentrated than many samples collected later in the day.

Tell the testing team about prescription medicines, non-prescription medicines and

supplements. In particular, mention water tablets like furosemide or hydrochlorothiazide ,

lithium, desmopressin and medicines that increase glucose loss in urine. Do not stop a

medicine unless the clinician who arranged the test tells you to.

A formal water deprivation test needs specific preparation and medical supervision. The

instructions may cover when to stop drinking, which medicines to take and whether you may

eat. Following the exact plan is important for both safety and interpretation.

What happens during the test

For a spot test, you urinate into a clean collection container. A midstream sample may be

requested, meaning you begin urinating into the toilet and then collect urine without stopping

the flow. The collection itself takes only a few minutes.

If a timed collection is needed, you may collect all urine passed during a set period. The

instructions will explain when to begin, how to store the container and what to do if you miss a

sample.

During a supervised concentration test, your weight, pulse and blood pressure may be

checked. Blood and urine samples are collected before and during a period without fluids. The

team monitors your urine concentration, urine volume and blood sodium or osmolality.

In some protocols, you receive desmopressin , a medicine that acts like vasopressin. Further

urine samples show how your kidneys respond. The test is stopped if the needed information

has been collected or if safety limits are reached.

Understanding your results

A higher urine osmolality or specific gravity means the urine contains more dissolved material

compared with water. A lower result means the urine is more diluted.

One value rarely gives the full answer. A concentrated sample may be expected after reduced

fluid intake, sweating, vomiting or diarrhoea. A dilute sample may be expected after drinking

plenty of fluid or receiving intravenous fluids.

During formal testing, the pattern matters. The team looks at whether urine becomes

concentrated when fluids are withheld and whether it changes after desmopressin. Blood
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sodium and blood osmolality help show whether the response is appropriate for your body's

water balance.

Reference ranges vary by laboratory and testing method. Interpretation also varies with age,

sex, pregnancy status, medicines, kidney function, fluid intake and the clinical context. Use the

range printed on your report rather than comparing your result with a general range found

online.

What affects the results

Urine concentration can change considerably even when the kidneys and laboratory are

working normally.

Important influences include:

Heavy exercise can also affect hydration and urine concentration. Tell the testing team if you

exercised intensely shortly before the sample.

- Recent fluid intake: Drinking a large amount makes urine more dilute

- Fluid loss: Sweating, fever, vomiting or diarrhoea can concentrate urine

- Time of day: First-morning urine is often more concentrated

- Intravenous fluids: Recent fluids can temporarily change urine and blood results

- Kidney function: Kidney disease can reduce the ability to concentrate urine

- Age: Concentrating ability may be different in young children and older adults

- Pregnancy: Hormonal and kidney changes can alter water balance

- Medicines: Diuretics, lithium, desmopressin and some diabetes medicines can affect
results

- Glucose or protein: Large amounts can raise specific gravity without showing normal
water-conserving ability

- Recent imaging contrast: Some contrast agents can make specific gravity misleading

- Long-term high fluid intake: This can temporarily reduce the kidney's concentrating
response

- Sample problems: Contamination, incomplete timed collection or delayed testing may
reduce reliability
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Accuracy and limitations

Urine osmolality directly measures dissolved particles and is generally better than specific

gravity when an exact assessment of concentration is needed. Specific gravity is quicker and

useful for routine testing, but glucose, protein and some imaging contrast agents can make it

look higher than the kidney's true concentrating ability.

A single dilute result can incorrectly suggest a concentrating problem if you recently drank a

lot of fluid. A single concentrated result can miss a problem if you were dehydrated at the time.

Repeating the test under defined conditions may give a clearer answer.

The traditional water deprivation test does not always clearly separate partial vasopressin

deficiency, kidney resistance to vasopressin and long-term excessive fluid intake. These

conditions can produce overlapping results, so the test may say a particular disorder is likely

when another explanation is correct, or may miss a partial disorder.

Specialist centres may measure copeptin , a substance released with vasopressin, after

controlled stimulation. This can be more accurate in some situations, but it is not available

everywhere and certain versions require close monitoring.

Risks and complications

Providing a spot urine sample has no significant physical risk.

A supervised water deprivation test can cause thirst, headache, dizziness or dehydration.

Blood sodium may rise, which is why staff monitor you and stop the test when necessary.

Blood sampling may cause brief discomfort, bruising or feeling faint. If desmopressin is used,

the team will give you instructions about fluid intake because retaining too much water can

lower blood sodium.

What happens next

A routine result may simply be reviewed with your other blood and urine findings. If the result

fits your fluid intake and medical situation, no further concentration testing may be needed.

An unexpected result may lead to a repeat urine sample, a measured urine volume, kidney

tests or paired blood and urine osmolality measurements. A specialist may recommend

supervised testing or copeptin measurement if a hormone-related water-balance problem

remains possible.

Arrange routine follow-up if excessive thirst, frequent urination or large urine volumes
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continue. Seek urgent medical care if you become very confused, unusually drowsy, unable to

keep fluids down or severely dizzy. Emergency assessment is appropriate for collapse, a

seizure or loss of consciousness.

Common questions

Can I drink coffee before the test?

For a routine spot sample, coffee is usually allowed unless your instructions say otherwise.

Coffee adds fluid and caffeine may increase urine production, so avoid it before a formal

concentration test unless the testing team permits it.

Do I need to fast?

Food fasting is not usually required for a spot urine test. You may need to fast if other blood

tests are being done at the same appointment. A supervised water deprivation test has

separate food and fluid instructions.

Does the time of day matter?

Yes. First-morning urine is often more concentrated than urine collected later. Collect the

sample at the requested time so the result can be interpreted correctly.

Can I exercise beforehand?

Gentle normal activity is usually fine. Heavy exercise can cause sweating and fluid loss, making

urine more concentrated. Avoid strenuous exercise before formal testing unless you have

been told otherwise.

Should I stop my medicines?

No, not without instructions. Some medicines affect urine concentration, but stopping them

may be unsafe or may make the planned test less useful. Give the testing team a complete

medicine list.

Can I do a water deprivation test at home?

Not on your own. Formal fluid deprivation can cause significant dehydration or a dangerous

rise in blood sodium. It should follow a specialist protocol with regular measurements and clear

stopping rules.
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