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Preparation of Urine Color Chart Used for the Prevention
of Dehydration and Heat Stroke
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Abstract

In the recent years, the number of patients experiencing heat stroke in Japan has increased to a
high level. The purpose of this study was to create a color chart by analyzing the urine of
firefighters so that they can compare the color of their urine with the chart. This can help them
prevent heat stroke by hydrating themselves and taking appropriate measures.

Study subjects were 85 active male firefighters. Fifteen minutes of exercise was considered as 1
unit; 1, 2, and 3 units of exercise were performed. Urine was collected before and after exercise to
determine color tone and measure absorbance.

Color 1 was that with a dehydration rate of 0.00%, and the risk of dehydration was ‘None’. Color
2 had a dehydration rate of 0.00%, indicating a ‘Low’ dehydration risk. Color 3 had a dehydration
rate of 1% and considered to require hydration of 500 mL to 1 L, equivalent to about 1% of body
weight, and the risk of dehydration was labelled as ‘Caution’. For color 4, the dehydration rate
was 145%, the risk of dehydration was labelled as ‘Warning’', and about 1 L of hydration
equivalent to about 1.5% of body weight was required. For colors 5 and 6, the dehydration rates
were 1.74% and 2.41%, respectively, wherein the risk of dehydration was labelled as ‘Danger’, and
about 1.5 L of water was needed, corresponding to about 2% of body weight.

In conclusion, to prevent dehydration and heat stroke, it is necessary to maintain sufficient
water levels in the body. Based on the urine color chart, we believe that it is possible to prevent
dehydration and heat stroke by consistently maintaining the urine color at the level of colors 1 and
2.
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