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Comparing 
Refractometers

In this study, the authors compared a 
refractometer designed especially for 
feline urine (PAL-USG [CAT], atago.net) 
with a Schmidt and Haensch “Gold-
berg” type refractometer (S+H) 
(schmidt-haensch.com). The benefit of 
the PAL-USG (CAT) is its ability to read 
specific gravity (SG) over a wider range, 
from 1.000 to 1.080; the S+H refractom-
eter reads SG only up to 1.040. Any sam-
ples more concentrated than 1.040 
must be diluted with an equal amount 
of water to determine the exact SG. 

Specific gravity readings were obtained 
for 47 canine and feline urine samples 
as well as samples of 10% glucose, 10% 
NaCl, 3% albumin, and distilled water.
Distilled water should have an SG of 
1.000, and both refractometers consis-
tently reported this result. In general, 
for the other samples the PAL-USG (CAT) 
refractometer reported lower SGs than 
the S+H refractometer. For 10 urine 
samples, the S+H refractometer 
reported an SG of >1.030, whereas the 
PAL-USG (CAT) refractometer gave SGs 

between 1.023 and 1.028. An SG >1.030 
is often used as a cutoff for determining 
if a dog has adequate kidney function; 
consideration must be taken when rely-
ing on an SG value from a PAL-USG 
(CAT) refractometer to determine kid-
ney function.

Commentary
In an older study, feline urine was  
suggested to have higher specific 
refractivity than human or canine 
urine.1 Consequently, it was thought 
that human refractometer scales might 
give falsely high results for feline sam-
ples. This study led to the development 
of feline-specific SG scales, feline- 
specific refractometers, and “correction 
factors” for use in cats—all based on 
the notion that human and dog refrac-
tometer scales could not be used in 
cats. However, this was all based on  
a 1957 study that has not been re- 
evaluated and did not document some 
important facts, including diet.2

The study highlighted here should be 
read along with another recent publica-
tion from the same primary author.3 

Together, these studies challenge the 
long-held belief that a separate scale is 
necessary for the correct interpretation 
of the refractometry of feline urine 

samples and show that refractometers 
have inherent inaccuracies. In other 
words, care is always needed when 
interpreting results, and absolute cutoff 
values to diagnose disease should be 
treated with extreme caution.

These are important studies that have 
considerable clinical implications and 
challenge previously held assumptions 
about urinalysis and USG assessment. 
—Andy Sparkes, BVetMed, PhD, DECVIM- 
CA, MRCVS
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CAPSULES

Together, these studies challenge the 
long-held belief that a separate scale is 
necessary for the correct interpretation 
of the refractometry of feline urine 
samples and show that refractometers 
have inherent inaccuracies.
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