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Supplemental Table 1. The summary of reviewed articles reporting 24-hour sodium excretion for healthy Japanese adult populations, 2015-2022.8

Stud Involving Systolic/diastol Sodium Urine QZ?EZET?S? PP ?eer:(?
Author, Study Participants, 100 or Sex, BMI, ic blood . .
. Study area Age, year 5 excretion,  collections, completeness es
publish year year n more % men kg/m pressure, ;
type L mg/d n of urine
participants mmHg .
collection
35 pregnant
women at 317+
Satoh, 20154 CS 2014 Miyagi approximatel - 5 1 0 239+26 106+9/63+7 3034 +985 1 SR 26395952 1)
y 20 weeks '
of gestation
Morikawa, 2015 5 2014 Tokyo ? 4 - 215 0 21.1 100/67 2876 31 0r 32 - - 2)
Yasutake, 2016 Int 2014 _S29% 33 - 396+ 515 p31i34 MBELBE o0n. 04 3 Cr 26559610 3)
Fukuoka 16.7 11
140 (51 are
Yasutake, 2016 Cs 2014 Saga with Yes 521+ 164 po5i3p 22E187A% 4000 1300 1 Cr 27383507 4)
2015 Fukuoka . 19.6 11
hypertension)
Median(Interq
227 pregnant 342+ Pre-pregnancy uartile range)
L 2010- women at 19- 4.1 BMI 3200 (2630-
Shiraishi, 2017 CS 2011 Tokyo 23 weeks of Yes 343+ 0 204+ 26 NA 4060) 1 Cr 28142045 5)
gestation 4.0 20.3+22 3410(2720-
4070)
Yamori, 20172 €S 5L Hyogo 303 Yes (30-79) - 22.4 123/73 4413 1 : 28430815 6)
Iwahori, 20172 Int 2012  Kyoto 92 - 55.5 47.8 23.4 126/79 4485 1 - 29093302 7)
45 (Extract If participants
_ 2012 only 38.9 + declared failing
Iwahori, 2017 CSs ' Saga? . - ~ 489 22.8+3.4 - 4225 + 2072 10-22 to complete, 28123179 8)
2014 normotensive 10.1
individuals) they were
asked to retry.
. lzu: 66+ lzu: lzu: 22.9 + lzu: 3818 +
Odamaki, 2017 : I2u: 296, 10, 351%, 3.2 1288
14 ' CS 2016 Shizuoka Hamamatsu: Yes Hamamat Hamam H o - H Lo 1 - - 9)
197 su 68+ atsu- amamatsu: amamatsu:
+ +
8 17.8% 220+£28 3519 + 1081
Nohara-Shitama, s 1980 Fykuoka 1289 Yes 5091 4, 225 127/74 5800 1 . 29301758 10)

2018 2

85)
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Nakadate, 20182 Int 2013 Niigata 43 - - (40-75) - - - 4583 1 - 29321686 11)
Yasutake, 20192 Int 2017 Fgg;g'f)a 100 Yes - A% 0 20420 101/64 3223 1 . 31058457 12)
0:36.9+
7.4 0:112+9/72 +
. : 0:221+3.1 0:3861 + 709
Kobayashi, 2019 . 5p15 Kanagawa 20 - . M3 e mio2g3s 1t M: 4373 +473 1 - - 13)
? 09 F215+26 o HOETS pigiog 076
F:39.0 % PELOEED pgpgr7r TOTCE
7.4
2015-  Nara
2 ’ _ - - -
Maruya, 20202 It 5020 oS 195 Yes 475 349 3907 1 33022957 14)
Yonekura, 2020 Shizuoka 74 , - R0 20425 - 3349 + 946 1 SR _ 15)
Umeki, 20212 Int 2010 Fukuoka 187 Yes - 480 100 245 128/83 4906 1 SR 34684498 16)
Mori, 202124 Int 2020 - 49 - - 466 100 25.1 126/80 5555 1 - 34960079 17)
1987- 60.1 %
Muroya, 2022 CS oo Iwate 875 Yes - oo 255 23431  129%18 44001700 1 SR 35165245 18)
Akita, 0:57.2 _ 0: 4213
2012 Nagano M:57.3 0:232 M: 4650 +
Matsuno, 2022 CS 0, 235 Yes - + 86 40 M:237+28 - $A00UE 5 SR 35807775 19)
2013  Ibaraki, F 571+ E228+31 1196
Niigata S PeeoE S, F: 3922 + 989

NA, not applicable; CS, cross-sectional study; Int, intervention; O, overall; SR, self-report (e.g. collection record, or interview); Cr, creatinine excretion
! Articles in Japanese

2 Weighted mean sodium excretion (weighted by number of participants) of the control and intervention groups at baseline, or subgroups.

3 Values are means + SDs and/or (ranges).

4 Study year was not reported; year before the publication was assumed.
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1) Michihiro Satoh, Yumi Tanno, Miki Hosaka, Hirohito Metoki, Taku Obara, Kei Asayama, Kazuhiko Hoshi, Masakuni Suzuki, Nariyasu Mano, Yutaka Imai. Salt
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intake and the validity of a salt intake assessment system based on a 24-h dietary recall method in pregnant Japanese women. Clin Exp Hypertens. 2015;37(6):459-
62.

2) W s, 7ok BT KRR Z A 7- BREIE S S RO #E O ER. EELFRAEERETLE 2015;52:29-35.

3) Kenichiro Yasutake, Noriko Horita, Yoko Umeki, Yukiko Misumi, Yusuke Murata, Tomomi Kajiyama, Itsuro Ogimoto, Takuya Tsuchihashi, Munechika Enjoji.
Self-management of salt intake: clinical significance of urinary salt excretion estimated using a self-monitoring device. Hypertens Res. 2016;39(3):127-32.

4) Kenichiro Yasutake, Emiko Miyoshi, Tomomi Kajiyama, Yoko Umeki, Yukiko Misumi, Noriko Horita, Yusuke Murata, Kenji Ohe, Munechika Enjoji, Takuya
Tsuchihashi. Comparison of a salt check sheet with 24-h urinary salt excretion measurement in local residents. Hypertens Res. 2016;39(12):879-885.

5) Mie Shiraishi, Megumi Haruna, Masayo Matsuzaki, Ryoko Murayama, Satoshi Sasaki. Availability of two self-administered diet history questionnaires for pregnant
Japanese women: A validation study using 24-hour urinary markers. ] Epidemiol. 2017;27(4):172-179.

6) Yukio Yamori, Miki Sagara, Yoshimi Arai, Hitomi Kobayashi, Kazumi Kishimoto, Tkuko Matsuno, Hideki Mori, Mari Mori. Soy and fish as features of the Japanese
diet and cardiovascular disease risks. PLoS One. 2017;12(4):e0176039.

7) Toshiyuki Iwahori, Hirotsugu Ueshima, Naoto Ohgami, Hideyuki Yamashita, Naoko Miyagawa, Keiko Kondo, Sayuki Torii, Katsushi Yoshita, Toshikazu Shiga,
Takayoshi Ohkubo, Hisatomi Arima, Katsuyuki Miura. Effectiveness of a Self-monitoring Device for Urinary Sodium-to-Potassium Ratio on Dietary Improvement in
Free-Living Adults: a Randomized Controlled Trial. ] Epidemiol. 2018;28(1):41-47.

8) Toshiyuki Iwahori, Hirotsugu Ueshima, Sayuki Torii, Yoshino Saito, Keiko Kondo, Sachiko Tanaka-Mizuno, Hisatomi Arima, Katsuyuki Miura. Diurnal variation
of urinary sodium-to-potassium ratio in free-living Japanese individuals. Hypertens Res. 2017;40(7):658-664.

9) /NHE EH, JIIE KT, Ben whE, Mo i, gk B, KH BHISR, BE 555, ZH U ACiARXBEENEREEORFE L 24 KEEREICLS
ZU DR, HAYRRER 25 2017;20(1):149-158.
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Sakaue, Tomoko Tsuru, Yoshihiro Fukumoto. Twenty-four-Hour Urinary Potassium Excretion, But Not Sodium Excretion, Is Associated With All-Cause Mortality in
a General Population. ] Am Heart Assoc. 2018;4;7(1):007369.

11) Misako Nakadate, Junko Ishihara, Motoki Iwasaki, Kaori Kitamura, Erika Kato, Junta Tanaka, Kazutoshi Nakamura, Takuma Ishihara, Ayumi Shintani, Ribeka

{1

Takachi. Effect of monitoring salt concentration of home-prepared dishes and using low-sodium seasonings on sodium intake reduction. Eur | Clin Nutr.
2018;72(10):1413-1420.
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Investigation of appropriate methods for the calculation of estimated salt intake
among young women using urine samples

Miho NAKAYAMA*', Wakana HARADA*', Emiko ODA*', Yukimi MOGI*,
Hiroko YOSHIDA™, Lisa INASE**, Yukari MORI*®, Erika YAMAMOTO™,
Yuri YOSHIDA™, Hiromi ISHIDA*, Kazuhiro UENISHI*'

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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BORKZITo 7, I, TRE (Eotoks)
Z1TVY, Student D tEZEH Wz, £, 24WFRHIRMN S
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BREO KL, WIN0d D ez Wz, Mt
1% SPSS IBM SPSS Statistics28 7= ff1 Fil U, £ 2% 7K % 3. i {4
MES % & Lz,

4. REERE
Zliﬁﬁn &, FIERAEMEEAELZBEROES -
TRz, OKREFSHA035 « FFI44E5 H)

w R
1. MREOQDHMFEHE

BE

KGR

S Gk 2 Table 112777,
2. BEXFNSERLAEIRIF—ERELSEERS

gL 24 HMOREREHENSHH LRIV F—8
e & BB RUR % Table 21079, 4 HREIDOEH T 2L
F—EREIT, HHEHD2462+960kcal/ HA R H <,
FHRHZEAD 1,244+ 105kcal/ H MM BV Iino 7z, /2, 4
HE O AFEBIEIZ, HRFECD11.8gt3.4g/HMN
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Table 3. Estimated daily salt intake from 24-hour urine

Subject | Ae Heisht  Weight  BMI pfr‘ﬁz; tf;‘;e Subjece Sday  2ndday  3rdday Mean SD
years  (em) (kg  kg/m) (%) g/day)  (g/day) (g/day) (5/day)
A 29 159.2 47.4 18.7 25.1 A 5.2 4.1 3.5 43+£09
B 22 159.2 55.8 22.0 28.9 B 12.4 2.4 5.2 6.7£5.2
G 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 44 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+£1.8
H 22 154.6 50.0 20.9 24.8 H 5.1 8.8 7.6 7.2+19
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  cal/day) (g/day) | (keal/day) (g/day) | (keal/day) (g/day) | (keal/day) (g/day) (klf;iriy) (JZEW
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+£2.7
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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Tig. 1-1. Comparison of the estimated salt intake from

mKawasaki method
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Ist day 24-hour urine and the Tanaka mecthod and
INTERSALT method, Kawasaki method using spot
urine in cach subject. 24-hour urine: the estimated salt
intake from 24-hour urine, time: timing of spot urine
collcction and estimated salt intake from cach spot urine
by the Tanaka method and INTERSALT method,
Kawasaki method.
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B & i 24-hour urine: the estimated salt intake from 24-hour urine,
g : time: timing of spot urine collection and estimated salt
: intake from cach spot urine by the Tanaka method and
24-hour INTERSALT method, Kawasaki method.
BTanaks method  BINTERSALT method  BKawasaki method
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 salt intake 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. 2. Comparison of INTERSALT method group and
Tanaka method group using the estimated salt intake
from 24-hour urine.

The comparison used Student t-test (* *: p<0.01). 24-
hour urine: the estimated salt intake from 24-hour

urine.
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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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