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2. MIRAE
2.1 MEH

KRB NTEINPAEED 6~12 DB (BIE 113 A,
#ZIE 91 N) THY, D55 131 41F, TEHEREEICE
THREME (a2 F LA OB M=y ¥ —
FBOZINEGDT 73 ZixmaF LFHESINE TIIan
ZMBEEEOFELTHD, RUFTRILE R T
2021/10/16~2023/9/18 £ THO AR FEhEL 7=,

BIRIEDIRN B AR REL, Cr I AL KIET
R R, R, MRIREBOHD BB T LT, F2,
Cr O EEL 5.2 72 0Z DM O BEH T /R
IIARFIEDO R ELT-, £7-, 1 BIRED 254 ml KD
BRI IIERIR D IELLA TR o T2 B 2 BRIMLT,

T RCORE OB LEIZLDA T A — LK
v NERE, ARFRIEA BTN RFOMEEESE
BE0RREST,

2.2 QIEAE
2. 2.1 FRIRARDEUREBITE

FHESINE L2 OR#EH I, 24 FERIERIRICOWNT
ALz, MELERE X, IR DT IAF v 7%
7 LR R RF M OGRS R A BUAT LTz, £, #HBRE O
IR B DB IR A (R LT,

PR IIAIH O 1 HER (FVU) IX5EE, 2 [ H
DHER (SVU) 2D, FER] 1 B3 DIRE T 7 1A, 2 B
H® FVU £TERELZ,

IR OBRIIE, R eI HE R FFZ 252 AL, £
BURITAZ 7 3BT HE TER THRE L, 7L
PR O TEYCALEZHIBRIZ, 3% 720 o7, JRDO A
Teay 7N, MESGITICRES T 50, & B0 RS O
HECHEILLZ D% 4°CTHIMART LI,

KAy DR EEREL, RBFEEIZEIEL TNH
3 HLAWIZ 1 B ORPEEEZEH LT, D%, &RV
VIV 24 FERIR EFICEI S TIREA L, LEIF T4
UG-D (7 4=, KBz, HA) CHIELE, FFE AR Y NR
(FVU, SVU, “F# 3 ReLAREICERIRL 7255 3 JR (TVU))
BLO24 B[R D Na, K, Cr i IL, %St HU.>
2747 (AA, L) Tofrlic,

2. 2.2 BIKAIE

ZMNERBOHE, (KE, &, BIEZHEL,

H ¥ SECA213 (A¥ T 1A A—4—;SECA 1, KA1,

/\‘/7“/1/7“)1“ 2 BIAIEL, 2 SOEDFE 1 em LLTFD
BIE 2 EDO NV ZFLER LT, 72275 1 em L EDGA X
3 [EH OFHAEATV, Lb‘ﬁﬁlﬂjﬁ@ii@ﬁﬁ%ﬁﬁbfzo
REIIZ =% MCT80A RHRGET (Z#=%, AL, AA) T
HEHIE LT, ZRHDEE, +37edliiaszi i oAz s>
DSHIEL T2,
2. 3 #EtAH
2. 3. 1 Bland-Altman FAvrERWIRESNTLVD
HEEBE D LLER

He BB ZBEAF O L T F 2 Peiik & HE i 10D HE i
i & e #8 U 7=, Bland-Altman plot!DZ F T34 %
L7,
2. 3. 2 HEEDEREAREL
2.3.2. 1 BWFBICKDIREE

KEMEDHD T DT — 2% BRI, FERIRT —F &y
B LT, T — 23 —=0 7 T AN I ENE
AU 80%, 20%Z53 EIL 7=, Bt 78 7 L OBHFIZIX
ZINE OFm, YR, F R, KE, Cr IRE, BIROLHE,
PeIRMREE T 26 OELAMH LI, FHEiEZ ESML
L7-%, R8I 24T > 7=, RFECV (Recursive Feature
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X0, EEEISC TREEEZ T 7ML, THREE
] ESED7012, BT ALV E, K1FRR,
HPEZPERR T 2R E B IRO FiEThDH, Fx X
RFECV &ERJE 1 (Lasso) E7 V& FEITL, 10 [AlD7
nANY T —ar W TT AR T2, 2D DRI
TEARBUTEE S W TRHI L 72, TRIZ, AL 5 SDOKFE=ED
FNHD7eK st 1 DORHEEZEIR T MR R0
REAT T2, I, HEFEAVRHECERI (BFS) 217V, EAZ S
DORFED F DD 7e bty 1| DORFEEBHR LT, &k
12, 20 B aANY T — a0 %470, FEHET LD
Lambda /3T A—HF 2—=27"% 10 J7 [0, Lasso
EOR#7: Lambda 237 A—4 2841 L7z,
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RAWTT AN =2 %W TET VAL, 10 [Bl07a
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2.3. 2.2 EEFSHT

BB I Lo TIRONT T TR AR A A
BELTZEREIROHEITV, 24 FEE Cr JE-EoHEE K
EAERLLTZ,
2. 3. 3 Na #itt & F A DR

B OfE RA VT, FVU, SVU, TVU O 3 flil
DARYMREZ VY, Tanaka 5@ OkudaP5238 &1L 7=
J71ET Na PRt & FRIMEA R H L7, £#L T, Bland-
Altman plot ZH\\\C, #NE O TRIMEE Na HEftED
LR A i LTz,
2. 3. 4 @V INDIT

R /N—T =32 431 & "blandr "X/ — %, Bland-
Altman 72 v b LfRITHAYTEA L7,

FERR S =TV DB, Python 73— 3 239,13,
"scikit-learn "7 A 77 U N—T 3 2 1.2.1, "mixtend" T A
TTVR—=T 20210 AL,

3. MIRKHER
3.1 MEJBIZEITHBIEHER
AWFFED % G DO RF#% Table 1 (2R 7, FHAFE# T
8.6 1% (SD;1.5), Hiliml% 109.5 » H (SD;17.3) Th-o7z,
B, (K, (A5 (BMI), Mosteller 2275/ HL
TR R AR B LT T20s, BIROBHR RO
BT R E0E B E D 0T CrifE, Najpg, HU
LPREE, PO, REIZH 137277 (Table 1),
3. 2 Bland-Altman 70w FZRAWVIRESIA TS
HEMBEEDLERAREICE T HRERR
Bland-Altman 77 b T, L7 10 HEDHI B 9 F
B CHEERRZE, WHIRAZE, 32O O AR R T
0723 75407 (Table 2, Fig. 4) , ‘P47, fﬁv)@ﬁm
95% —F [R5 (LOA) % Table 2 |Z/RL7c, LD ERR
T C OFETIERLN -7, KEICIAHEIET
D A LS CIETIIHFRRZET AN o1, )i

EEFOHIL, R A= 431 2R L,

Table. 1 X543 (n=204)

5B I, E~T1E) Tldnhd

ﬂ/\;‘gﬁ)&)o 71:_.0

All BR zZR
(n = 204) (n=113) (n=91) P
i (%) 97+1.5 87+1.4 8.6+1.6 0.56
A (rA) 109.6 +17.3 109.8 +16.2 109.4 +18.6 0.88
& & (cm) 131.3+10.9 132.5+9.9 129.8 £ 11.8 0.07
R (kg) 28.6+7.2 293+7.2 27.6+7.0 0.08
KK 2 (BMI) (kg/m?) 163+2.3 16.6 £2.6 16.1+£1.9 0.18
{7 i (m?) 1.02+0.16 1.04+0.15 0.99+0.17 0.07
IR (%) 14.6+£6.7 13.8+7.9 15.7+4.7 <0.05
i P & (kg) 29+45 23.7+42 21.9+4.7 <0.01
71.87 73.58 69.45
CreUas (mg/dL) [55.44-92.24] [56.56-94.19] [53.30-88.45] 0.18
148.5 159.0 138.0
NaUy4 (mEq/dL) [110.8-189.0] [113.5-194.0] [105.5-175.0] 0.06
42.50 45.50 39.70
KUz (mEq/dL) [32.20-55.38] [33.00-58.40] [30.50-51.50] 0.07
1.020 1.021 1.019
SGas [1.015-1.025] [1.016-1.026] [1.015-1.024] 0.10
686.0 697.0 648.0
UV24 (L) [531.6-922.5] [555.0-967.0] [512.5-888.5] 0.26

BT SRR 7, F72 X P B[ A& PH], P X Mann-Whitney U BREIZHFE <,
CreUns: 24 BREIR 7L 7 F = B ; NaUozs: 24 BERI R DTN LR KUz ;24 BERIR AV LR ; SGos; 24 BERIR DL E ;
UV24:24 BEFRE, MEEAIIUL TOIIICHEIND, EERER= v (FE*{KE),3600))



Table. 2 BEROI/L 7F = Het BHEE R EF DS

. _ X TE iR teIER .
Fik | 3 B s PSE | ssnion | simuam
68.0 0.04
=2 -
A B BW x 20.7 (56.4, 79.7) 037) 97.5 to 234.0 (5)
5 BW x 23 722 0.21
B « BW x 18 (57.9, 86.6) (<0.001) | 13141027538 (10)
% BW x 20 -1.1 0.05
¢ # BWx 16 (-13.6, 11.4) (0.30) -178.610176.3 )
23.0 2.0
==} _ 7
D Tt i 800 mg/day (427, -3.2) (<0.001) | 3031102572
5 age x (-12.63) + BW x 15.12 +
BH x 7.39 +79.9 664.3 0.74
E & age x (-4.72) + BW x 8.58 + (635.0, 693.0) (<0.001) 248710 1079.9 ©)
BH x 5.09 + 74.95
-36.0 0.65
=2 _ -
F B CreF x 0.015/(SGF-1) (-63.8, -8.1) (<0.001) 431.9 to 360.0 (5)
G Bl CreF x 0.022/(SGF-1) 191.3 10 -398.7 to 781.3 (5)
' (149.8, 232.9) (<0.001) ' ]
. -100.0 -0.28
B 2 . >
H | 3% | WREOREEA (-1117,893) | (<0.001) | 232410524 ®)
5 UV x 104.4 262.6 1.1
L s UV x 99.48 (219.6, 305.7) (<0.001) ~348.7 10 874.0 )
o BW x 1.085 x [(BH - 168) x
0.0564 + 6.265] 66.8 0.04
I ﬁ BW x 1.085 x 2.045 x (55.0, 78.6) 0.37) -100-8 10 234.4 ©)
exp[(BH - 90) x 0.01552]
LOA : 45 #i[H ; BW /K5 ; BH: & & ; CreF : FIBIR VL 7 F =R ; UVaa: 24 WEH]FR & ; SGF : Rgf SR FL
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Fig. 4 24 R§fi] 7L 7 F = HRitt B OHEE fE L E AR O Bland-Atman 7 7k
IV T F =PRI &L Table 2 TRONZFEEZ AVCHEE LT, B IHEE PRI &L Z PRI RO, Kol e s Es =

P B DR,

Ff K, Ak, BRI 22O FIME, BRAGHR : FHME+ 1.96 s.d.

3. 3 24 5 Cr #itt EDFHEX DT
3. 3. 1 BHMFEDOHR

RFECV |2 X2 & BB DNANLASE K% Table 3 |2
TR BT —HIZEITD Lasso T RGBT,
RIRUTHFEED 4 EORFONFEIREEEDY 0.727 THY,
LIRS EE S b o T, 2T, R, R, R, R
FAE, FVU 1O Cr iR (CrF) & FVU O PR CHFI
STME (CrF/h) ZEEE 1~2 OF#EEL GRIRL, &
RUTFFEE DI B Al 1 DZRINT S EFS & &7
NI U Tz, ZORER, YERI, 4, AR mfEE A
T NOWREREN KL E N >T2, Lambda /37 A—%

Fa—=l %I AN)F = g LA — = ST
— X OYPTEFRENL 0.717 TH-7-, (Tabled), TANT —
ZTUE, RERREKIT 0.655 ThoTz, £72, HREF S E
LT NERBLILEDA, BT — 2O EFRKIT
0.724, 7 AT —ZOPERENL 0.709 Th-o7-,
3. 3. 2 EMEFEANICHITEHER

BT 45T B 7 V1%, EFS &7 /L DR M F 3 5t R4
HAWTHEFL, EIERERBEDOESNEDNE 10 7T /L
ZBINUTz, EFS O 7B SR LT, MR, 4,
HE, (RFREHM, CrF/h Wz BR 00T T L2 R
Ftlic, £LC, BIERERBDOE NHEONE 10 £



NWEERIR LTz, 27 —2=FHALTCRHLEASET LD
G, 4245, (E1E R2 FeZ Table 5 (2§, PRI, i,
RRIHEEZGTET V1 OEIER2 i 0.764 ThHhoT,
TV 20X, BTV 1T CrF/h #MMZ 726D ThD, 20
ETILTI, BIE R ZHX 0.769 ThHolz, FET LD
IR LR BT T R THE ThoT,

E7 /L 1 OEFEEEL, Bland-Altman plot %GR
THE, ZOFEIE 1.6e-13 mg/dl, 95%LOA 1F-135.2
~135.2, BIRAFEIL 0.14 THE Th-oTz,

Table. 3 FFEEOEICIAL (AN —Z XD )

Z I THAMBRRFES Fig. 5§ DIOITHEE LI, AEAEL
AL TR FRIAZRRE LT,

1 HJRH Cr HEE (mg/ day) = —299.81 —
PRI =1, & = 2) * 43.94 + 45+ 17.59 +
IRF T * 722.45

P = \/E’E (cm) * {75 (kg) /3600

HHE JIE 5L HHE JIE 15z HHE JIB 15z

PERI] 1 EEAfR Cr/thE 7 K&z 2a7 16
i %) 1 FAR Cr/Hk R F b (RERE) 8 R 17
HE (cm) 1 FigfR Cr(mg/dL) 9 E&Fe% (BMI) Z 2= 7 18
RE EFE (m?) 1 TR K (mEq/dL) 10 | %2 JR Cr(mg/dL) 19
FEAIR Cr(mg/dL) HEPR b () 2 B bR Na(mEqg/dL) 11 15 R LABE ORI IR O L E 20
%5 2 IR Co/HEpR bR (RERT) /b 3 IR FEE (BMID) (kg/m?) 12 | B2 RIE 21
FR CodEpR bR (RR) /b 4 IR (kg) 13 15 RELLRE OPEHEIR Cr 22
%2 JR Cr/tbE 5 A = 14

15 BELARE O PR IR Cr/bh 6 R E ORI IR (Fef) 15

Cr: RV T F =R K R AU KPRIE  Na: R HF R o AR R

Table.4 FL—=_ 7 F —% (n=155) OG- T NV EFBERIOT AT —ZI2BIT A ER 5

Mode! HE TIRERY  BEETHRERM
1 PERI, 4Flm, AR 0.731 0.725
2 PERI, Aln, R RE, FEIR Cr (mg/dL) /BRI (RFfH) 0.731 0.724
3 PERI, AZR R 0.724 0.721
4 PERI, AR, PR Cr (mg/dL) AERR IR (FfE]) 0.725 0.720
5 PERI, s, SR, (KFRERH 0.727 0.720
6 PERI, Flm, S, fRRmEE, FRHR Cr (mg/dL) AERRFERE (RFHE) 0.727 0.718
7 PERI, B, MR 0.722 0.717
8 PRI, R, &R, FER Cr (mg/dL) /HERREIRE (FFH) 0.724 0.717
9 lhn, AR 0.717 0.713
10 i, (RFREE, FEIR Cr (mg/dL) /HEIR FIE (FFfH) 0.717 0.712

Cr: RV LT F=UBE



Table. 5 FE[RIFHHE R (n=204)

T4 51 - B Cr/ .
Model g B EBE)  FREm  TAER gy BE
=:2 (mg/dL/hour)
1 -198.96 -38.54 15.43 633.73 0.764
(<0.001) (<0.001) (<0.01) (<0.001) ’
By -220.22 -37.96 13.77 642.37 2.39 0.769
(<0.001) (<0.001) (<0.01) (<0.001) (<0.05) ’
3 -186.30 -35.72 748.55 0.755
(<0.001) (<0.001) (<0.001) ’
4 -211.97 -35.39 744.37 2.7 0.763
(<0.001) (<0.001) (<0.001) (<0.01) ’
5 -291.47 -37.61 11.84 1.37 576.72 0.764
(<0.001) (<0.001) (<0.05) (0.15) (<0.001) ’
6 -342.59 -36.70 9.01 1.79 568.59 2.6 0.771
(<0.001) (<0.001) (0.14) (0.15) (<0.001) (<0.01) ’
7 -369.21 -35.18 2.63 588.61 2.8 0.761
(<0.001) (<0.001) (<0.001) (<0.001) (<0.01) ’
3 -404.67 -34.82 2.75 576.55 0.769
(<0.001) (<0.001) (<0.01) (<0.001) ’
-267.86 13.42 663.72
? (<0.001) (<0.05) (<0.001) 0.747
-288.84 11.74 672.22 2.5
10 (<0.001) (<0.05) (<0.001) (<0.05) 0.753
By aNiTplEERT, Cr: R LT F = RE
Before-adjustment After-adjustment
200 1 200
§ 0 § 0 sex
E § boy
£ ________________________ ﬁ ________________________ girl
a o
-200 -2004
400 4001
200 400 600 800 1000 250 500 750 1000
Means Means

Fig. 5 24 W] 7L 7 F = HRitt S O HEE B &0 E fE[#] O Bland-Atman 7' =k

IV T F =P B ER AT TGV R A O THERE Uc, A e E Pt & &SSPt B oo S E, el e E PRt e
R R DR TR,

BF K@, o kb, BEEERR 2O, BRI EE 1.96 s.d.

3. 3. 3 Na ¥t 2 DRET Bland-Altman 7" hOFER, HHORZ V7= FVU, SVU,
Na JEHEOREMO P HAEIT 77.4 mEq/H ThH-o7z, TVU OUWT I Na HEIEFRREIZSRZZTRO B,
THUTHETE 1 At sl L TR T 58 4.6 g ITHYS T2, &IRD Na BEZ WD HIECIIRBIREEN B 7= (Fig. 6),
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Fig. 6 24 I¢fi] 7R Ak & OHE E fE & 1 EE#] O Bland-Atman 72k

FRY AR R I PO OIS HETHEE LT, 24 BRI 7L T F =Rt @3], &, IKE»HEG

GIMT DGR - T

B U7, R HE E B SE PR oD S5 M, it I E R B L SR BRI R O A R T,
BA- Kk, 1 Bka, BRSERR : 25D EIME, BRAGHR  EIMEE 1.96 s.d.

4. ER

ABFFETIX, YR, i, AREEELERETDE
TNOHEEREBR T LTz, B 7 I Lo ThReb IR E
BRI D E IS T=ZDFT /UL Cr HEME R DME S, AFE,
&, KE, kg, Wil Bsnslee—HL T
l/\é(S, 13—20)

BEAE R OFER, IINZRWZET VOEE T —4
ETANT —HDOPRTEREIIHE AL NET AVIDE S
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Summary

It has been reported that there is a positive correlation between salt intake and salt taste preference in childhood.
Therefore, estimation of salt intake in children is important for appropriate future salt intake management. Daily salt
intake is estimated from creatinine (Cr) concentration in spot urine samples, 24-hour urinary Cr excretion (24UCr), and
sodium (Na) concentration. In adults, 24UCr is calculated using sex, height, and weight, or calculated as 1 g per day.
However, since the calculation method of 24UCr, which is part of this formula, has not been established for children,
clarification of this is necessary to estimate daily salt intake in children.

The study included 24 boys and girls aged 6-12 years living in Aichi Prefecture. Individuals with nocturia and
those with muscle, renal, or neurological diseases that might affect creatinine excretion were excluded. One-day urine
samples were collected, and creatinine and sodium concentrations, specific gravity, and height, weight, muscle mass, and
fat mass were measured. Bland-Altman plots were used to compare the results with existing creatinine calculation
methods. Furthermore, machine learning was performed on the test and validation data, which were divided 4:1.
Multiple regression analysis was used to establish an equation for estimating 24UCr.  The results were used to estimate
daily salt intake and its evaluation.

The mean age was 8.6 years (SD, 1.5) and 109.5 months (SD, 17.3). There were no significant differences in
height, weight, body mass index (BMI), or body surface area between the sexes. However, the mean muscle mass of
boys was significantly higher than that of girls. Furthermore, there were no differences in the concentration of creatinine
(Cr), sodium (Na), specific gravity, or urine volume between the sexes. The estimated salt intake from daily urine was
4.6 g. Bland-Altman plots demonstrated fixed errors, trends, or both for nine of the ten methods. Regression analysis
was employed to develop estimating equations based on the best model from machine learning. Additionally, trends
were observed in the method for predicting daily salt intake using these results. The estimated daily salt intake obtained
from the results of this study was found to be lower than that reported in previous studies and in the National Nutrition
Survey of 2019.

The method of estimating the daily salt intake from the 24UCr estimation equation has been found to have some
errors, and further improvement is necessary. Further study of the relationship between Na and 24Cr excretion is

necessary to complete the salt intake estimation equation with even higher accuracy in the future.



