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Urinalysis: The Usefulness and Limitations of
Urine Dipstick Testing

The urinalysis is an essential part of the diagnostic work-up for kidney disease and
other renal system disorders. The dipstick test allows rapid and simultaneous
chemical analyses of urine, including factors such as pH, specific gravity, protein,
glucose, ketones, occult blood, bilirubin, urobilinogen, nitrite, and leukocyte-
esterase. The chemical reactions on dipstick are complicated and can be affected by
oxidizing, reducing, and discoloring substances in the urine. Therefore, false positive
and false negative results are common in dipstick testing. To obtain reliable
results with the dipstick, it is necessary to collect urine cleanly and examine the
urine carefully. It is mandatory to clearly understand the principles of dipstick
testing to evaluate abnormal findings. If the urine dipstick results suggest he-
maturia, proteinuria, or urinary tract infection, microscopy of the urine should
be performed to confirm the findings.
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Table 1. Causes of False-positive and False-Negative Dipstick Urinalysis Results

i

= 1,003-1.0300]tH1-3]. &

FrE oI

False positive

False negative

protein

bilirubin

urobillinogen

occult blood

glucose

ketone

nitrite

leukocyte-esterase

alkaline urine (pH >9.0)
amonium compounds
polyvinyl-pyrrilidone (PVP)
iodinated radiocontrast agent
sulpyrine, L-mepromazine
chloropromazine, mefenamic acid
Sulfa, PAS, sulfonylurea
phenothiazine, L-dopa
salicylamide, procaine
Antipyrine
Hypochlorite
peroxidase (+) bacteria (UTI)
myoglobulinuria
Porphyria
drugs (chloroquine)
hydrogen peroxide
Hypochlorite
L-dopa, captopril
cephem derivatives
acetylcystein, phthalein
phenazopyridine
dipstick exposed to air

vaginal secretion
Trichomonas, Chlamydia
tuberculosis, corticosteroid
imipenem, meropenem,
clavulinic acid, nitrofurantoin

other proteins except albumin

ascorbic acid (>25 mg/dL)
nitrite in excess
azo-dye, riboflavin, formaline
nitrite in excess
long exposure in light

ascorbic acid (>10 mg/dL)
nitrite in excess, proteinuria
formaline, captopirl
dipstick exposed to air

ascorbic acid (>50 mg/dL)
L-dopa
delay in urinalysis

ascorbic acid (>20 mg/dL)
low pH (<6.0)
nitrate reductase (-) bacteria
low nitrogen intake
insufficient incubation time
ascorbic acid
cephalexin, cephalothin
tetracycline, gentamicin
proteinuria (>500 mg/dL)
glucosuria (>3 g/dL)

Table 2. Summary of Measurement Principle, Detection Range, and Reference Range in Dipstick Testing

Principle [7] detection sensitivity [7] Reference range
pH pH indicator 5-9 5-7
specific gravity cation extraction 1.000-1.030 1.005-1.030
protein protein-error reaction 5-30 mg/dL Neg (<2 mg/dL)
bilirubin azo-coupling reaction 0.2-1.0 mg/dL Neg (0.2 mg/dL)
urobilinogen azo-coupling reaction 0.2-1.0 mg/dL +~T1+ (0.1-1 mg/dL)
blood hemoglobin pseudoperoxidase activity 5-10 RBCs/uL Neg (< 5RBC/uL)
glucose glucose oxidase method 40-150 mg/dL Neg (<30 mg/dL)

ketone (acetoacetic acid)
nitrite
leukocyte

Sodium nitroprusside method
Griess reaction
leukocyte esterase activity

2.5-10 mg/dL
0.05-0.5 mg/dL
25-500 WBCs/uL

Neg (< 5 mg/dL)
Neg
Neg (< 10 WBCs/ulL)
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