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B L CHEH L7z, Body Mass Index (BMI) |3 (A
(kg) ~HE (m)2THEH L, BMI 250 7% it & X
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F 7213 PR R 90 mmHg DA F,  E 72 i va
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Wi, FE60EE DL E, e PE60RE A, 60t L.k
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T E2020°F O E R E, HEE ) v A
&, R Na/KEIEFIEDH 5 t eIz X0 s
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2010) | CIXIAESIE M AICHAZITOCEIC X
% [F RS, 20204F D R A F R IEZEmIZ L V[
BT 570 AFRIIEEEN K REZES
DR CTHM L7z OKFRE 52010-029, 20104F
9 H28H, 20204F8 H19H),

I HEFER

20104 & 20204F O JK # A8 92 fi # 667 A (e ik
59.1%) & IEFERE#2,225 A (L 1:56.7%) DX— 2
FA VRFOIELTIE, Fhnp ERifFE54.8 = 13.45%,
JE % i #£60.1 + 16.45% (P<0.001), #EE H 1) ™
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F=1 RBEEREZETEX—2F 1 VHEEMSR (20109 OB LK

Bk 7k
b P P4+ e 7 P
EQNIEC P " FITES

il (%) 273 58.212.6 394 52.4+13.5 <0.001
BMI (kg/m?) 273 23.7+29 394 22.2+3.4 <0.001
e (%) 273 27.8 394 17.3 0.001
e IR (o/HD 273 10.4+9.1 394 9.942.0 0.003
HeEH ) T LEIE (mg/ H) 273 2923+378 394 2133393 0.003
R Na/K (mmol/mmol) 273 4.06+2.32 394 3.95+92.09 0.539
YA (mmHg) 273 135.4+17.5 394 125.2+17.9 <0.001
JEEEIAIMT  (mmHg) 273 83.7+10.4 394 76.9+10.5 <0.001
M (mg/dL) 271 99.8+29.8 391 98.3+19.4 0.412
HbAlc (%) 271 5.4+0.7 390 5.3+0.5 0.202
warzFo—)U (mg/dL) 273 207.3+£33.4 392 208.3+33.8 0.710
HDL 7 L 25 0—)U (mng/dL) 273 58.2+15.2 392 68.7+14.5 <0.001
ILDL 2 L 27 0 —) (mg/dL) 273 120.4+30.7 392 118.4+30.3 0.396
SILEEHRE (%) 273 53.9 394 30.7 <0.001
iR (%) 273 26.0 394 12.7 <0.001
BRI ERETE (%) 273 4.8 394 3.3 0.337
FHEFERETE (%) 273 11.7 394 9.6 0.441
e BEE S (%) 273 3.3 394 1.0 0.091

FRFIED TN RRE 7213 ) RE

Body Mass Index (BMD : (A (ko) ~ &K (m)?, #e@ AiEEie - e h ) v 28 E  Hpo Xz W TER
L, #EH )7 o8iE (mg/H) 3HEEH ) 7 a8kt E (mg/H) #0.77CHUCHEH, B : BMI25DL F4&, &
MEARE © WHEL M 140 mmHg B F 72 (38R M9 mmHg DAL, & 7213 @& i /e

F2 M- FEBERDINON=2T A VI (20104F) L 104R (20204F) O B, #aeh ) v LB U,

JR Na/K o He#s

N—=25 o VHf 10fEfR ) R P
P+ R R P R P (95% {5 XD

FIE60TE AT (n = 126)
e e EElE (o/H) 10.5+2.1 10.9+2.3 0.37 (—0.10, 0.85) 0.121
HEH ) 7 LEIE (mg/ H) 2240+375 2329+ 465 88.4 (—6.9,183.7) 0.069
J£ Na/K (mmol/mmol) 3.96+2.00 4.10%+2.99 0.14 (—0.34, 0.62) 0.576

FE60m L (v = 147)
HEE R (g/ HD 10.4+2.1 9.9+25 —0.48 (—0.98,0.01) 0.054
HEAN ) 7 LEHE (mg/H) 2208 + 382 2308 +453 100.1(17.3, 182.9) 0.018
JR Na/K  (mmol/mmol) 4.14+9.57 3.38+2.10 —0.76 (—1.22, —0.29) 0.002

P60 KRG (n = 260)
e RS (o/H) 9.9+2.0 9.8+2.2 —0.09 (—0.42,0.24) 0.592
HEH ) 7 LEIE (mg/H) 2098+398 2240507 141.8 (73.6,210.1) <0.001
J& Na/K (mmol/mmol) 4.05+2.93 3.44+1.91 —0.61 (—0.92, —0.31) <0.001

P60 E (n = 134)
HE IR (o HD 10.1+-2.0 9.84+2.2 —0.30 (—0.78,0.17) 0.203
W H ) o LEEE (mg/ H) 21994374 2346 404 147.2 (65.0, 229.4) 0.001
JR Na/K  (mmol/mmol) 3.76+1.79 3.03+1.78 —0.72 (—1.12, —0.33) <0.001

* XIEDD 5 t HTE
HEE AR ECE - fEE A ) 7 A BIE  HPoXREHWCEHB L, HEEH ) 7 280E (mg/H) ZHEEHS ) 7 44k
& (mg/H) #0.77Ckx L CHEH



142 H73% HANHERE

H25 202642 H15H

R3 MK DOR—2F 4 VI (20104F) E10%EE% (20204F) e fEEEcE, fHEh ) 7 2806, IR

Na/K o ik
N—=2F A VI 104FfR R P
S+ R (R A F¥E = EEHE (R 2 P (95% {5 HEIX D)
s (n=27)
e I (o/HD 10.0£1.7 924923 —0.80 (—1.86,0.27) 0.137
HeEH ) 7 LHEEE (mg/ H) 2122+331 2245+530 122.7 (—104.7, 350.1) 0.278
JR Na/K (mmol/mmol) 3.86+1.76 3.27+2.26 —0.59 (—1.60,0.43) 0.246
#t (n=64)
e RERERE (o/H) 10.9+2.2 10.3+2.4 —0.57 (—1.25,0.11) 0.100
HE A ) LEGE (mg/H) 21994401 23014469 102.6 (—33.2,238.3) 0.136
J& Na/K (mmol/mmol) 4.76+2.81 3.89+2.75 —0.87 (—1.55, —0.19) 0.013
BI (n = 206)
e e EINE (o/HD 10.3+2.1 10.4+2.1 0.10 (—0.26, 0.45) 0.591
HEH ) 7 LR (mg/ H) 2186+390 2389+470 202.6 (132.8, 272.4) <0.001
J£ Na/K (mmol/mmol) 4.02+2.20 3.48+2.00 —0.54 (—0.91, —0.18) 0.003
JekE - g (w=111)
HEE R (of HD 10.0£2.0 9.9+26 —0.04 (—0.61,0.53) 0.882
HEAN ) 7 LEHGE (mg/H) 2168+357 2982 +481 114.2 (17.6, 210.8) 0.021
JE Na/K (mmol/mmol) 3.75+1.95 3.31+1.91 —0.44 (—0.92, 0.04) 0.077
L# (n=109)
e R E (o H) 10.1+2.0 9.74+2.0 —0.40 (—0.87,0.07) 0.092
HEH ) 7 LEIE (mg/H) 2110+378 2178 +438 67.7 (—21.1, 156.4) 0.134
J& Na/K (mmol/mmol) 4.05+1.83 3.48+1.81 —0.57 (—1.01, —0.13) 0.011
RE - PUE (e=171)
HeE AIREIE (o/ ) 10.141.9 10.0+2.8 —0.13 (—0.96, 0.70) 0.755
HEH ) 7 LHEECE (mg/ H) 2157 +411 2967 +487 109.8 (—33.3,252.9) 0.131
JR Na/K  (mmol/mmol) 4.11+2.38 3.45+2.00 —0.66 (—1.39,0.07) 0.078
UM - iR (e =79)
HEE RN E (o H) 9.74+2.92 9.8+2.3 0.09 (—0.52,0.70) 0.771
HE A ) LEGE (mg/H) 2215+436 2953+418 38.1 (—90.4, 166.6) 0.557
J& Na/K (mmol/mmol) 3.52+2.20 3.39+1.86 —0.13(—0.68, 0.41) 0.633

* XIEDH 5 ¢ IE

HEE SRR - HEE A ) Y A8 GE i oW TEB L, #ES ) v A EBE (ng/H) 3HEE S D T L5k

i (mg/H) %#0.77CE L CTHEL

Vo7 SRR 60 L BB, 2o P60 A i -
60 LA ERHIZ A EICEEZ R L7z, K Na/K [Rid %
P60 DL EHE, o PE60s A s -+ 60 L ERECIEA
BIEMEZR Uz, SIMEAROEER], &SiEA
HED M K 5 & BT ClEASE RO 12 E W % 3R
y)tfﬁ‘ofio

HIE X 50 1 O PElE CHEHEE AR &I TN
WK B W TCEHEEEZRD N -7, HEH D 7 L4
EHCEIZBR, JEBE - B CIXI0GERICAE BIC & (E
woR LTeh, ZOMOHIE TIIEEEEZRD D -
72o IR Na/K Heldddt, B, T&Cldm BICIRE
TR LTz, (GR3)

NV Z 2

NIPPONDATA2010 018 i i £ 6f 5245 % % 21210
EIRIZHEREIRIZ X B IRBEAEEZ 1T, M - SRR,
HIK X G NN — 2T A v E10FEZR DO E Ui
K, HUE60mE DL B, 60 K - 60K LL EHE
TIXI0FEEOHEE B ) 7 ABIENH EIZEE, K
Na/K E2VE BIZIKEZ R Uiz, #usk X 5 51Tl
JR Na/K ey, BIs, (T CHEICKEZ R L
776

BEEREICEAL T, ERMEFE - REMATICHET
LAERMERILEEK TRI L THY, 20235F0
SR RIS BEAN0.7 o/ H, R TIX
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50~605% DIEEEA 1.1 o/ H &b E <, 20~305%
D104 g/ H &EHRTEMEE R LY, L3R
HEE I & 239.1 g/ H, A % BB A 1) C 1320~ 307K 28
8.3¢/H, 60~705%A9.5¢/H &b ED 722, K
WIECIER—Z2 5 A v E10FEEDOHBIZ B W T -
i, MR IZ B BE T RD I 5 - 2 E DRI
IZ X B EBHFHE CRENTz. DAEO R E
WEWEZEWRIIZH D, 5l & fit & 6RO,
LD ETH D, HARADEEER O -213m
TARMERIZX S ZEMMEIN TN D TZH2Y),
HEEZIEBEMOREN PR REF v 27 LTHD
W3 A2 L ENHEREIN S,

# Y 7 LEEUZES LU C INTERMAP (International
study of macro- and micronutrients and blood pressure)
WFE2 12351 B 24REHE R 4 1) 7 2 8kl & o [HBR
BT, BHARANIEE, KEXVEMEZRL, Ei
AN O PE &% FLA AT 2,500 mg/ H £ £ & WHO
AMESET S 1 H90 mmol (3,510 mg) (2 /= 7e W &
EDPMEIN TN AEY, BEKIZEXRTT v 7T,
R, WHE, - FLESOBP DI 2 E 0 ER
LEZoN, X, B, I LRSS OEIE %
RFTZENEETHAHY, HERMEF - REREICE
57D 7 L OF kPRI, 201000 5
20194E 12 B W\ TH 3£ 1260~70/% 2 e b i 6 C
o127, KWFRTIERN—2F5 1 v EIERDIE
e UToRES, E60m bl EREE 2otk A ) 7 248
BOERICEBEZ R U, AMEORZEIZIE, 1
I 2 IR EEEGE IZ BT IR Z 1T - T
L=, HFkOE RPHFEEFk O _EIZ X D ERE
DMEIN U 7= ATREME DRI X 7, TIME60R% A C
WBEEZEERDIRD 122 0D, HERBMHEOHE S
)7 LHEAE DN L EET H D AR ED VR SN 72
HiI X 5 B Cld— 3 OHIK ClE FE /%2R /e
Mol=Z EnD, HIEHIORE S ) 7 LHEAE S NLBET
A IEREMEAVRE XNz,

Na/K 2B L C, INTERMAP %8 T 13 245 ]
JRIZE A HAEANDFY Na/K it 4 Bitk, EHKIES
KT OFFEEZEZZH TIE54£3.0Th-722
EDREIN TN A1 KRFFEILBERE R 12 X 5 ]
ETHVBMIEBIZTE R0, 2010 DK Na/K
LEiZ INTERMAP WF5E & [FK#ETH - 7= RWFFET
BER=2F A v E10FEEBEORE LIRS ER, HiE
605 LA LB & P CIE IR Na/K Ve B R E % 7=
L2 ens, BEENGEENICHDLEEZ BN
%o FloF IR I MK <, BEFRDE
WZ &, #EEH ) T AERENMEL, JK Na/K [t
MM -T2 EaWE L CHENY, haRiFmERA
DB S ATHEME D B D, INTERMAP HF%E D H A
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A4S N & X402, HAR A O B R E UL 1E20204F
MCCHEREZ N TV AR - 1) 7 LB ICE O HEEE
Ziii 729K Na/K ez it U759, IR Na/K tEo
HEZME 2 %Y &8 2 5N, BEFIR D Na/K
W ICEADREE ) 7 L BEE % € X
L0, BEERENLS WSS, H ) v LBRENS
S TCHMEETERN G T 5 Z s I T
VY, wIEEAN) T LD E G T, W
W, WH )T LOHENEEN D,

ARWFFEIL 2010 FH R - REREOBHHET
HV, FAEHIIT H AR EE» S EIEAIZEIN /-
b, HRZRETHEMAEZGGE LIWRTHSH D
ENBRATH D, AWFEORIL, 1 SAHIX10EH
DBMEN0% THV, FEIRNA T 2O AHEMEN
H5, IREEEBEHIAFET, #Eh ) v o8 TE
i, R Na/K IEEETH - 7-72b, HEEHI S
WEDBEMEN B B, F - S IR T e B R R
B2 2 RS 104F B DRI EAN DS I E L 7= w]
fEttbEZOND, 2B E LT, MAETREARIX
1.9%, MERFHEEFEL3.9% THY, KWHFFECIE
RERBET SO L H B D FEM RGN TE Iz
Mo lolob X B AW IS, 3AHEL
T, BERRIR 7 O 7o BRI O E RS T ERIR &
13IV7, BERIEEFH LRV EENBEST L L, £
7o N A PRI RE R, EWIREN AT
B, & BIZREFER & O 7 R E o HEE 12
T VY LEEE XORMIGRENES 29, LiThf
ZZBEWTEREIL ST 5 LRI L -FEF R 0
BEL, MR TH > CTORBENSWIREE b 2
EDNHG XN A, FI2R Na/K 245 a v
LU ZZATF =R X NIENT, EIZ4 3
b, ME(E 20T B e B IR 12 BRER U 7= B PR C ool
Tl D, VFHELZEET L] iksm I
TWnaY, KEIZ1IBTOOMETHSZ &,
N— 2T A VRFTIIFERE R 2 £, 10 I3 P K
HAERE U o D ERIR M R 72 B, FEAIRIE Na/K
HEDEWZ ENREINTWAID, 105K EDH
BT NI O R BEMED B 55, IR ICARIZE Tl
sk 2 7 #2550 1 CTHE L7y, SR HERE TR
e EN I N S,

LA S

FE R - SRBEFEIC2E» S L e — i E R
IZHENT10ED X — 2T 1 VifEEREI0GEH
IR Z ATV, M - R 3 K OV HE 1 LEsg
L7oiES, HEEREEREIIEN RO NT, Hit
607k LA LA, 2o PE607S A £ 7213607 LA EHFIZE
WTHEE A ) 7 2BEEDNVE BIZ&E, K Na/K H
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NEBEICKMEZ /R Lz, RWFFEIZE W THERE DM,
TR TECHUI I 35 1) A XPRR (L O L BEPEAVRIZ X N
726

RUFFEI, JEAT7 @7 BOEE R A E BB (55
TR - BERRR SN F R RS SR ) 12k B
[HTIH (1980—-20204E) DT A 7 A8 A ) BHzizEHERAN
FEEMAHBL 2 K — M HFSE : NIPPON DATA80/90/2010/
2020 (H30-{ B % F-15E-002), [HRMARELEMD 2
R MERIZE DY 4 X - aaF IR OB -
FHar OREERN OB B X OEFEHEDF v 5 1 LD
5t : NIPPON DATA80/90/2010 ] (21FA2002) & & UF [H
B - RERES L EAOHIH 3 R — FUFIEIZ K S
FEH A2 (3 =) DT T v 2% NIPPON
DATA80/90/2010] (24FA2002) DK %7} 7= DT,
KWL DRITIZHI, % Kied TIREZHD £ Lz
BREK A2 EHE LRGN t, G2t A TS S ER
TRiFE L v 7 —REMILE RIS R L BT E
o AWFEIZE L C, BRI XEFIEEHK (COD IRfE
2hHV EH A,
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Comparison of estimated salt and potassium intake and urinary sodium-to-potassium

ratio based on casual urine: A 10-year follow-up of NIPPON DATA2010

Kaori Kitaoka*, Aya Kapora*, Katsushi YosHita, Yukiko Orami**, Keiko Konno*, Akiko HARADA¥,

Nagako OkupA*¥, Takayoshi OHKUBO®*, Tomonori ORAMURA® and Katsuyuki M1ura™

Key words : urinary Na/K ratio, estimated 24-hour salt intake, estimated 24-hour potassium intake

Objectives This study compared the estimated 24-hour salt intake, estimated 24-hour potassium intake, and

sodium-to-potassium (Na/K) ratio based on casual urine samples from the general Japanese population

at baseline and 10 years later.

Methods NIPPON DATAZ2010 is a cohort study of participants in the 2010 National Health and Nutrition

Results

Survey of Japan; 2,244 individuals were included in the 2020 follow-up survey of NIPPON DATA2010.
Among them, 798 individuals consented to participate in urine testing and were sent a self-collection kit.
The estimated 24-hour salt intake (g/day) and estimated 24-hour potassium intake (mg/day) were calcu-
lated using Tanaka’s formula, and the urinary Na/K ratio (mmol/mmol) was also determined. A total of
667 participants provided valid urine data at both baseline and 10 years later (mean age at baseline:
54.8113.4 years; women: 59.1%) . Participants were classified into four groups according to sex and age
at baseline: men aged <60 years, men aged 260 years, women aged <60 years, and women aged =60
years. Regions were categorized into seven areas in Japan. Comparisons between baseline and 10 years
later were performed using paired t-tests.

Differences in the estimated 24-hour salt intake were not statistically significant for all groups. The esti-
mated 24-hour potassium intake was higher 10 years later in men aged 260 years and in women; men
aged <60 years showed a trend toward higher values. The urinary Na/K ratio was significantly lower 10
years later in men aged >60 years (baseline: 4.1412.57, 10 years later: 3.38£2.10, P = 0.002),, women
aged <60 years (baseline: 4.05+2.23, 10 years later: 3.44+1.91, P<0.001), and women aged >60
years (baseline: 3.7641.79, 10 years later: 3.03%1.78, P<<0.001). Further, the urinary Na/K ratio was

significantly lower in the Tohoku, Kanto, and Kinki regions.

Conclusion Findings of the current study revealed that the estimated 24-hour potassium intake was significantly

higher and urinary Na/K ratios were significantly lower 10 years after initial samples were taken at base-
line, particularly in women and men aged 260 years, as well as in specific regions. These findings suggest

the need to strengthen the measures for specific target groups and regions.
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