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Diabetes Insipidus - Water Deprivation Test 

- Paediatric Full Clinical Guideline – Derby only 
 

(Document Code: CHISCG33) 

THIS TEST IS ONLY TO BE PERFORMED FOLLOWING DISCUSSION WITH A 
CONSULTANT BIOCHEMIST OR DR. TINKLIN  

1. Introduction 

Most children with polyuria and polydipsia (always exclude diabetes mellitus) have habitual water 

drinking as their underlying problem, rather than diabetes insipidus. Many of those respond to 

simple measures, such as switching from a bottle to a cup and only offering water to drink. When 

the diagnosis is more challenging, the water deprivation test is used to exclude diabetes insipidus 

(DI).  If fluids are restricted, those with habitual water drinking are able to concentrate urine whereas 

those with DI are not and will become dehydrated.  

 

Initial assessment should include serum and urine osmolality measurements.  An early morning 

overnight urine sample with an osmolality greater than 750mosmol/kg excludes DI.  DI is 

characterised by a high or high normal serum osmolality with a relatively fixed urine osmolality 

persistently below that of serum, although in milder cases urine osmolality may be a little higher 

than serum osmolality.  Low or low/normal serum osmolalities are typical of habitual water drinking, 

although urine osmolalities may be variable.  In habitual water drinking, early morning urine 

osmolality is often above that of the serum level, then daytime levels later fall below that of serum.   

 

If these preliminary tests are inconclusive, the water deprivation test may be carried out. The 

objective of this test is to deprive the patient of fluid in order to observe the effect on urine output 

and osmolality.  If the child has DI, s/he will continue to pass so much urine that s/he loses weight.  A 

limit of 5% is set so that s/he does not become very dehydrated & unwell.  Failure to concentrate urine 

above 750mosmol/kg is suggestive of DI.  If the test continues for 12 hours without a significant rise in 

the urine osmolality, or the child loses 5% of body weight, DDAVP (Deamino Arginine Vasopressin, 

which is a synthetic replacement for Arginine Vasopressin) is given and the response monitored.  This 

is to differentiate between hypothalamic / pituitary (cranial) and nephrogenic diabetes insipidus.  If the 

child has cranial DI, the DDAVP acts on the renal tubules to retain water, producing more concentrated 

urine.  Nephrogenic DI is very rare and is not responsive to DDAVP. 

2. Guideline 

 

INDICATIONS 

The test is NOT INDICATED if an early morning overnight urine osmolality is >750 mosmol/kg. 

 

CONTRAINDICATIONS 

None in the fully hydrated patient 
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PRECAUTIONS  

This test is potentially dangerous and should be undertaken with strict medical supervision.  

 

(a) Patients with DI who have marked polyuria may become severely dehydrated during fluid 

deprivation.  If the patient’s weight decreases by more than 5%, discuss with responsible 

consultant, but proceed to giving the DDAVP (step 7) and monitor the response.  Otherwise 

a diagnosis cannot be made and the test will have to be repeated. 

 

(b) If pituitary dysfunction is suspected, this should be established prior to undertaking this test 

and appropriate therapy i.e. cortisol and thyroid replacement, should be started if required. 

 

PREPARATION 

Planning 

Inform the laboratory (ext 89383) that this procedure is being undertaken and all samples 

should be labelled as urgent and sent in a red bag.  The investigation should be planned on an 

in-patient basis because of the risks of severe dehydration and hypotension during the period of 

water deprivation, or of hyponatraemia and water intoxication when fluid restrictions are removed. 

Restriction of fluid should only start on the morning of the test. Ensure that Dr Tinklin (or a 

Paediatric Endocrinologist if urgent) is available to advise throughout the test. 

 

Patient 

Any DDAVP/ desmopressin must be stopped 48 - 72 hours before the test.  Normal steroid and 

thyroid replacement therapy may be given before the test.  During the test the patient must not eat 

or drink. Allow a ‘minimal fluid’ breakfast before starting the test. The procedure should be 

performed under observation and any access to water excluded.  The child must be watched 

vigilantly as some children with DI will go to extreme lengths to get a drink (e.g. from toilet bowls, 

basins etc). The patient should be weighed at the start of the test and at hourly intervals during the 

procedure.  By ensuring the child has an empty bladder prior to the first weight there will be no 

confusion about any weight loss seen.  

 

EQUIPMENT 

Blood tubes for osmolality (plain, red top) 

Urine MSU containers 

Scales for weighing the patient 

DDAVP 0.4 micrograms 

 

PROCEDURE 

The following procedure is also summarised in a flow chart (see page 4) which must be used in 

conjunction with these detailed instructions. 

1. At start (9 a.m. if possible) 

o Collect sample of urine for osmolality and ensure child has emptied bladder  

o Inform the lab that this procedure is being undertaken 

o Weigh child (minimally dressed and maintain same conditions throughout the test) & 

record, along with calculated 95% body weight 

o Child should now be 'nil by mouth' 

 

2. Site venous cannula. 

 Take blood sample for electrolytes and plasma osmolality.  



Document Code: CHISCG33 

Suitable for printing to guide individual patient management but not for storage 

Review Due:  October 2023 

Page 3 of 9 

 

3. Collect and measure all urine samples passed.  Encourage the child to pass urine each hour 

ideally, placing a sample of each sample passed into separate 30 mL universal containers 

labelled with name, date and time. These should be sent urgently for osmolality 

measurement and the laboratory asked to phone the ward with results as soon as possible.  

Rising urine osmolality indicates that the child can concentrate urine. This would mean that 

the test may be stopped earlier than 8 hours for those whose urine osmolality rises above 

750mosmol/kg as they do not have DI (the test can be quite stressful for the child and family 

so an early result is appreciated). Take and send blood urgently for electrolytes and serum 

osmolality every 2 hours. 

 

4. Weigh child hourly, continue for 8 - 12 hours if possible. Longer may be required in 

children with habitual water drinking if the urine osmolality is increasingly concentrated, but 

not quite at 750mosmol/kg and weight loss is <5%. Ask child to empty bladder (and collect 

urine specimen) prior to each weight. 

 

5. If weight falls by more than 5% at any point or plasma osmolality is >295mosmol/kg 

with a urine osmolality <300mosmol/kg, the test should progress to Step 7. 

Check cardiovascular observations and contact responsible consultant, in case a fluid bolus 

is required.  

 

6. After 8 - 12 hours (or if weight falls by 5%) collect urine & blood sample & send urgently for 

osmolality & electrolytes. 

  

The child should ideally remain fluid restricted (although they can eat with no added fluid).  

Hourly weights should continue if the test ended because of >5% weight loss.  

 

7. Then give DDAVP: 

 0.4 micrograms subcutaneously or  

 10 micrograms intranasally for a child under 12 years or 

 20 micrograms intranasally for a child over 12 years  

and collect and send urine samples over the next four hours. 

 

8. Take final blood sample for osmolality and electrolytes. 

 

The child can now eat & drink, but the fluid intake should not exceed the previous hours urine 

output, in order to avoid water intoxication leading to hyponatraemia. Consider overnight admission 

for careful fluid intake and output monitoring if the child has not concentrated urine during steps 1 – 

6 of the test. 
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Water Deprivation Test Indicated 
(Overnight Urine Osmolality <750 mosm/kg) 

 Collect urine sample for osmolality 

 Inform Lab 

 Weigh child & calculate 95% weight 

Weight loss >5% 
Or 

Plasma osmolality >295 mosm/kg and 
Urine osmolality <300 mosm/kg 

See attached chart: 
Hourly (for 8-12 hours): 

 Weigh Child 

 Send urine for osmolality 
Every 2 hours (for 8-12 hours): 

 Send blood for UE & osmolality 

Urine Osmolality >750 mosm/kg 

Diabetes Insipidus Excluded 
End Test 

12hrs completed 
Urine osmolality <750 mosm/kg 

Urine Osmolality static Urine Osmolality steadily increasing: 
Consider extending test if child remains well 

Give DDAVP 
0.4 micrograms S/C or 

10 micrograms IN (<12 yrs) or 
20 micrograms IN (>12yrs) 

 
 

See attached chart: 
Hourly (for 4 hrs) 

 Send urine for osmolality 
After 4 hours 

 Send blood for UE & Osmolality 

See guideline chart for result interpretation 

Yes 
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Water Deprivation Test 
 

 Patient addressograph            Date ________________ 

 

 

 

 

Initial Weight ________ less 5% = _________ Test to proceed to step 7 if weight falls below this.   

 

Actual 

Time 

Test Time Weight Urine volume Urine sample (if 

possible for osmolality) 

Blood sample 

(UEs + osmolality) 

    0 *  * * 

    1hr *  *  

    2hrs *  * * 

    3hrs *  *  

    4hrs *  * * 

    5hrs *  *  

    6hrs *  * * 

    7hrs *  *  

    8hrs *  * * 

    9hrs *  *  

    10hrs *  * * 

    11hrs *  *  

    12hrs *  * * 

 

 Administer DDAVP 0.4 micrograms intramuscularly 

 

Actual Time Test Time Weight Urine volume Urine sample Blood sample 

 + 1 hour   *  

 + 2 hours   *  

 + 3 hours   *  

 + 4 hours   * * 

 

* indicates should be done at this time 
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Water Deprivation Test:  Laboratory Proforma 
 

  Date of test: Patient name:  

 Hospital number: Date of birth: ……… 

Time 
Serum  

Lab 
Number 

Serum 
Na+ 

(133 – 146) 

Serum 
Osmo 

(275 – 295) 

Urine Lab 
Number 

Urine 
Osmo 

(301 – 1093) 

Result 
Reported? 

Result 
Phoned? 

  
  

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

  
 

    
 

 
 
All Samples for Water Deprivation test should be treated as URGENT and results telephoned at each time 
point. Serum Sodium results should be obtained using the Gas Machine, immediately after performing 
osmolality measurement to minimise turnaround times. 
 
Urine Sodium results are NOT required for a water deprivation test. 

 

Contact for telephoning results: 

 

Telephone Number:  
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INTERPRETATION 
 

 Urine Volumes Urine Osmolality Serum Osmolality Urine:Serum 
Osmolality Ratio 

Comments 

Normal 
Response 

Fall progressively with 
water deprivation 

Increases to  
>750 mosmol/kg 

Increases but remains 
below 295 mosmol/kg 

>2.0 at end of test  

Cranial DI Remain 
inappropriately high in 
spite of rising serum 
osmolality 

Fails to rise 
appropriately 

Usually rises to above 
295 mosmol/kg by end 
of the test 

<2.0 Urine concentrates 
normally after DDAVP. 
If serum osmolality is 
not >295, then U:S 
ratio of <2.0 is not 
diagnostic as patient 
has not been 
adequately water 
deprived 

Nephrogenic DI Remain 
inappropriately high in 
spite of rising serum 
osmolality 

Fails to rise 
appropriately 

Increases <2.0 Urine fails to 
concentrate after 
DDAVP 

Habitual water 
drinking 

Fall progressively Rises to a urine:serum 
osmolality ratio of 2.0 
or more, but if 
adequate dehydration 
is not achieved a 
longer period of water 
deprivation should be 
considered 

If patient is fluid 
overloaded at the start 
of the test the serum 
osmolality may not 
rise sufficiently to 
stimulate maximum 
vasopressin secretion 
and therefore 
concentration of urine 

>2.0 (provided patient 
is adequately 
dehydrated) 

 

 
Note: Prolonged polyuria of any cause may impair the concentrating power of the renal medulla.  Maximum urine osmolality achieved may be 

less than in normal subjects, even after DDAVP. 
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TURNAROUND TIME 

Osmolality results are normally available the same day 
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