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ABSTRACT 

The Chemical Pathology Laboratory current Standard Operating 

Procedure (SOP) stated that specimens for urine and serum 

osmolality are required to be processed within the 3 hours of 

collection or these samples need to be transported to the 

laboratory on ice. The current protocol adapted from the World 

Health Organization Report has caused the rejection of many 

samples which are delayed from shortage of staff or heavy 

workload or sent in differing transport media which has important 

cost implications and delays clinical decision making. The aim of 

this research was to examine and compare the measurements of 

serum and urine osmolality at differing times from obtaining the 

samples in differing temperature mediums. Serum and urine 

samples were obtained from 90 in house patient samples. 

Baseline serum and urine osmolality measurements were 

performed within 30 minutes. Measurements were then made at 

3, 12 and 24 hours on samples stored at room temperature 

(22°C) and refrigerated at (4-8)°C. The baseline values were 

then compared to the consequent measurements and different 

plots were used to illustrate alterations in osmolality.  
 

 

 INTRODUCTION 

RESULTS 

 

 

(Figure A) 

 Serum Osmolality was shown to be clinically stable for up to 

12 hours when stored at room temperature (24°C) and up to 

24 hours when refrigerated at (4-8) °C.  

 

 A mere two or three measurements exceeded 5% differences 

from the baseline value. 

 

 Clinically significant deviation can be seen as approximately 

15 out of 54 measurements exceeded 5% variations from 

baseline measurement of serum osmolality. 

  

 Thus, serum osmolality was presented to be clinically 

more stable when refrigerated at (4-8) °C compared to 

being stored at room temperature (24°C).  

DISCUSSION 

• This research assessed the stability of serum and urine 

osmolality at different time intervals and at two different 

storage temperatures.  

• The aim of this research was to determine the effects of 

different temperatures and storage times on the measurement 

of osmolality.  

• The findings of this research demonstrated that serum 

osmolality was statistically stable for 3 to 12 hours when 

stored at room temperature (24°C).  

• When the serum samples were refrigerated at (4-8)°C, it 

could be statistically stable for up to 24hours.  

• Whereas for urine osmolality samples, they were statistically 

more stable for up to 24 hours when kept at room temperature 

(24°C). Rejection of many samples based on current WHO 

recommendation can be avoided based on these findings. 

Presently most of the samples for osmolality reach the 

Chemical Pathology Laboratory inside 6 hours.  

• Hence, transportation of sample on ice or refrigerating them at 

(4-8) °C before analyzing them is not required.  

 

  Conclusion 
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 This study deduced that measurements of serum osmolality is 
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stored up to 24 hours when refrigerated at (4-8)°C do not 

deviate more than 5% from the serum osmolality taken within 
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to 24 hours were shown as significantly less than -15 
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time points displayed average variations of significantly less 
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 This study also deduced that measurements of urine 

osmolality is clinically stable when refrigerated at (4-8) °C or 

even when being stored at room temperature since serum 

samples stored up to 24 hours when refrigerated at (4-8) °C 

or when stored at room temperature do not deviate more than 

5% from the urine osmolality taken within 40 minutes of 

sample collection.  
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Osmolality of serum or urine is a measure of its water or solute 

ratio. Osmolality will correspond to the osmotic pressure of a 

particular solution. Serum and urine osmolality are important 

biochemical investigations ordered by physicians worldwide to 

assist them in managing a wide spectrum of diseases and 

disorders. In a nutshell, guidelines for sample processing of 

osmolality are lacking good and valid supportive data. To date only 

few researches or studies has unswervingly examined the stability 

of serum and urine osmolality. Hence, this study aims to examine 

the effect of storage temperature and time on serum and urine 

osmolality measurements from serum and urine samples of 

patients from Hospital Kuala Lumpur.   

OBJECTIVES 

i) To compare the measurements of the serum post osmolality 

measurements at 3, 12 and 24 hours on samples stored at 4-8 

degrees Celsius and at room temperature with the baseline pre 

osmolality measurements within one hour of sampling. 

  

ii) To compare the measurements of the urine post osmolality 

measurements at 3, 12 and 24 hours on samples stored at 4-8 

degrees Celsius and at room temperature with the baseline pre 

osmolality measurements within one hour of sampling. 

  

iii) To compare the difference with different post storage times and 

post temperatures on the measurement of serum and urine 

osmolality with the baseline pre osmolality measurements within 

one hour of sampling  

METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

(Figure A) 

 

 

 

 

 

 

 

(Figure B) 

 Urine Osmolality was shown to be clinically stable for up to 

12 hours when stored at room temperature (24°C) and up to 

24 hours when refrigerated at (4-8) °C.  

 

 A mere one or two measurements exceeded 5% differences 

from the baseline value as observed in Figure B. 

 

 Clinically significant deviation can be seen as approximately 

10 out of 54 measurements exceeded 5% variations from 

baseline measurement of serum osmolality.  

 

 Thus, urine osmolality was presented to be clinically 

slightly more stable when refrigerated at (4-8) °C 

compared to being stored at room temperature (24°C).  
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Alterations in serum osmolality in stored samples over time 

Storage 

Temperature 

(°C) 

Time 

Interval 

(hr) 

Mean differences from 

baseline values 

(mosmol/kg H2O) 

MOE 

(%) 

P value 

Room 

Temperature 

(24°C) 

3 -0.926 5.035 0.182 

12 -1.185 5.593 0.125 

24 -1.093 7.212 0.271 

Refrigerated 

Temperature 

(4-8)°C 

3 -1.370 5.825 0.090 

12 -1.648 4.731 0.013 

24 -1.463 7.116 0.137 

NOTE: Indicates statistically significant alterations (P<0.05) from baseline values. Statistical 

test used was paired t-test. 

Alterations in urine osmolality in stored samples over time 

Storage 

Temperature 

(°C) 

Time 

Interval 

(hr) 

Mean differences from 

baseline values 

(mosmol/kg H2O) 

MOE 

(%) 

P value 

Room 

Temperature 

(24°C) 

3 -0.759 3.55 0.122 

12 -0.315 3.74 0.539 

24 0.796 3.71 0.121 

Refrigerated 

Temperature 

(4-8)°C 

3 -0.370 3.44 0.432 

12 -0.500 3.44 0.290 

24 -1.000 3.27 0.029 

NOTE: Indicates statistically significant alterations (P<0.05) from baseline values. Statistical 

test used was paired t-test. 

(Figure B) 


