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Investigation of appropriate methods for the calculation of estimated salt intake
among young women using urine samples
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Abstract
Objectives:

Estimating salt intake using 24-hour urine is considered the gold standard; however, this is difficult to implement as it
places a high burden on the participant. The method of calculating salt intake using spot urine is has been reported to
be less reliable than the method of estimating salt intake using 24-hour urine. Therefore, this study aimed to determine
the most accurate method of spot urine assessment of salt intake that was comparable to the 24-hour urine method
(Tanaka, INTERSALT, and Kawasaki methods) for three consecutive days.

Methods:

A cross sectional study was conducted on nine postgraduate university students in 2022. Dietary records were
obtained for four consecutive days and urine samples were collected for three consecutive days. The estimated salt
intake calculated from 24-hour urine was compared to estimated salt intake from spot urine methods.

Results:

The methods that showed the closest values to those of 24-hour urine were the Tanaka (9 samples) and
INTERSALT methods (18 samples) out of 27 samples. The estimated salt intake calculated from 24-hour urine using
the Tanaka method was 9.0 1.8 g, whereas that calculated using the INTERSALT method was 5.04+1.5 g. The
Tanaka method had a significantly higher value (p < 0.01).

Using the Kawasaki methods, the values of estimated salt intake from spot urine were significantly higher than the
estimated salt intake from 24-hour urine (Day 1, p < 0.01; Day 2, p < 0.05; and Day 3, p < 0.01; 3-day mean, p <
0.01).

Conclusions:

When salt intake calculated from 24-hour urine is approximately 9.0 g/day and approximately 5.0 g/day, the Tanaka
method and the INTERSALT method, respectively, may be used to accurately estimate the salt intake from spot urine
and give values that are similar to those calculated from 24-hour urine. The Kawasaki method has been reported to
overestimate salt intake, and the same result was obtained in this study. These results suggest that the method that
can be used to calculate the same level of salt intake as that calculated using the 24-hour urine method may differ
depending on the salt intake calculated from 24-hour urine. Further studies need to be conducted to determine the
most suitable method for estimating salt intake using spot urine.
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Table 3. Estimated daily salt intake from 24-hour urine

Subject | Ae Heisht  Weight  BMI pfroccg; tf;‘;e Subjece Sday  2ndday  3rdday Mean SD
(years) (cm) (kg) (kg/m?) (%) (g/day)  (g/day)  (g/day) (g/day)
A 29 159.2 47.4 18.7 25.1 A 5.2 4.1 3.5 43409
B 22 159.2 55.8 22.0 28.9 B 12.4 2.4 5.2 6.7£5.2
C 22 160.2 55.0 21.4 34.7 C 10.6 5.0 7.4 7.7+£28
D 22 157.3 56.9 23.0 32.7 D 6.8 10.3 4.0 7.0+3.2
E 22 156.8 42.6 17.3 22.4 E 7.3 5.2 4.4 56 £ 1.5
F 22 158.3 47.8 19.1 23.3 F 6.6 5.9 2.9 5.1£2.0
G 24 163.5 81.9 30.6 45.0 G 6.6 7.9 4.4 6.3+t 1.8
H 22 154.6 50.0 20.9 24.8 H 5.1 8.8 7.6 7.2+1.9
1 23 159.8 57.8 22.7 33.4 1 9.5 5.9 4.2 6.5£2.7
BMI: body mass index n=9 n=9
Table 2. Estimated daily energy and salt intake for dietary record
Ist day 2nd day 3rd day 4th day Mean SD Mean SD
Subject (kcal/day) (g/day) i (kcal/day) (g/day) i (kcal/day) (g/day) ; (kcal/day) (g/day) (k];:":l(;ri?y) (g?i:y)
A 1,094 5.9 1,251 4.2 1,316 2.5 1,316 4.2 1,244 + 105 42+ 14
B 1,877 8.1 1,540 7.0 1,002 2.0 1,631 5.7 1,513 = 369 5.7%£27
C 1,718 7.4 2,110 12.8 1,998 11.5 2,436 15.5 2,066 £ 297 11.8+3.4
D 1,361 4.2 1,669 6.3 1,633 10.7 1,443 5.2 1,527 + 148 6.6 £2.9
E 2,219 7.6 1,689 4.4 1,657 4.1 1,295 6.4 1,715 + 381 5.6 1.7
F 1,499 5.6 1,220 3.7 1,183 6.9 1,423 5.8 1,331 £ 154 55+ 1.3
G 1,490 5.8 1,679 7.4 1,839 7.7 2,252 7.0 1,815 + 324 7.0+£0.8
H 3,846 11.1 1,678 6.0 1,995 9.4 2,328 5.9 2,462 £ 960 8.1+2.6
1 1,514 6.6 1,579 8.0 1,512 6.8 1,381 5.0 1,497 = 83 6.6 £1.2

n=9
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Table 4. Estimated salt intake for Spot urine closest to estimated salt intake for 24-hour urine
Ist day | 2nd day ‘ 3rd day
Estimated daily Estimated daily Estimated daily Estimated daily Estimated daily Estimated daily
Subject  Method  saltintake from saltintake from! Method  saltintake from saltintake from: Method  saltintake from saltintake from
spot urine 24-hour urine spot urine 24-hour urine spot urine 24-hour urine
A INTERSALT 5.5 5.2 INTERSALT 4.8 4.1 INTERSALT 4.6 3.5
B Tanaka 12.2 12.4 INTERSALT 2.1 2.4 INTERSALT 5.2 5.2
C Tanaka 10.8 10.6 INTERSALT 4.8 5.0 INTERSALT 7.2 7.4
D INTERSALT 6.7 6.8 Tanaka 10.3 10.3 INTERSALT 5.3 4.0
E Tanaka 7.0 7.3 INTERSALT 5.4 5.2 INTERSALT 5.1 4.4
F Tanaka 6.5 6.6 INTERSALT 5.6 5.9 INTERSALT 3.3 2.9
G INTERSALT 6.4 6.6 INTERSALT 8.3 7.9 INTERSALT 6.0 4.4
H Tanaka 7.9 8.1 Tanaka 8.9 8.8 Tanaka 7.5 7.6
1 Tanaka 9.4 9.5 INTERSALT 5.5 5.9 INTERSALT 4.6 4.2
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Fig. 3. Comparison of the estimated salt intake from 24-hour urine and by Kawasaki method using spot urine.

The comparison used Student t-test (: p<0.05, **: p<0.01).

24-hour urine: the estimated salt intake from 24-hour urine, spot urine by the Kawasaki method: the estimated salt intake by the

Kawasaki method from the second morning urine.
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