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1-1. OAEICBT DRGSR EEE R L OERE OB

JEAETHEE 3R TR 26 SEEETRAOBINL V I2 L 5 &, DAEOm MLEHERE DR ERS
BT 445 5N, M 567 77 6,000 AD#E 1,010 5 8,000 A TH V), AiEFHA L Y 104
FAEML TS, F72, FU< Pk 26 FEEREREOMN 2 12K D L, Tk 26 £
[ REEE T 40 JK 8,071 {&1C, RIFEND LI%EML TWD, D56, EiflEMERE
BOEREREIL 1 Ik 8,890 (BT, ERERED 4.6%% HDTWD,

FEPRIFS, ML 7R & OATEEER ST RN 1 & 7o CRIET 218 MEE R (CKD) Of
FHHHMLTBY, ARSI RS2SR T O EOBYEEITHRIEORN 2 12 X 5 L, CKD
7 SRR R & 9 % MR AT /A 203 2015 AR DRF R T 324,986 A TH Y, ALY 4,538
ANEEIML TV 5, MENT BEHUE, 1990 4275 2005 FETE THERMK 1 T AT28mL

TV, IEFEIRD DN/ > TND L ODEFERF EORERMEE > T35,

1-2. PEER#ZAEICEIT 2% 0

OIEREMAZ B E LT, 1948 FIZKERARE LR LI BY OE 2L
Framingham Study I, RNA N RSO 7 T I 0 MTETEERE2 B 5,209 A (30-62
W) EARRE L, HRWRE, OHRERE, 7o — hREE 2 I 1T EIERL, BHFIC
DIMEREZBIE LTZADOT =224 L2V AR E2HEDLIETH D 49, ZHIT X
D, WIE, = LRTr— LEfE, B, A, BERETRE, AL OO ATE AN ML
DY AY EHRSED 2 LR ST 71D, Framingham Study 73 F—HiX 0> [F] AR
J& % FAFERIICIA L WA EFFETH 5 DIk L, Seven Countries Study (5 7 2>E k[
WF7E) 1L, AETEEESCSUE B 5 L EF CEBRRE A L2 Th 5, mERE B O %

JERZMPATHZ LA AME LT 7 ET 40-59 O B2 %% L L, 2 ETickaLr



2T m—/HEMEV B AR ANOFEEIRFE TR MENZ & 12, BERWTUOEICBNTHS
ODEBOBKRKFTHDZ LB, LML,

DRENCIBWTIE, 1961 42> bgl AR (AH 8,400 N) DR ZdGRITINARH,
OB B EZR & O FRA NG S 7, A BT RITEENY & 3XA CHln - B
fMaFF o7, FHHWRARANERA LB X GILTND, 1961 Y, MZEH R DA EOSE
KD 1 ML Tho7oZ ENDMAET OFERMIFAZ BN L U TIAN A E Y, Mok
PEDRBZIL O & T HATEEER O PRHICITMEEENAEN TH D Z & 1419, iza i
BRI EIT 1960 F8H 5 1970 FARUTHIT TRE R T L2 Z &3 fE S 1617,

JRAET B\ K D IEER AR R A (E R - REPFEICHS) OBME LR L
L 7= K ¥ 8 B BF 28 National Integrated Project for Prospective Observation of
Non-communicable Disease And its Trends in the Aged (NTPPON DATA)/Z, 4755 %
EZAH &7z 300 HIKDEREZMSRE LTS, ZhETlE, MESMEF R X O4E
CURZ LABICEOHEZRTZE 19, MGk VAT v —/LE a2 wdE@h kR EIET Y
AY & ERSEHZ L 19 2HRELTWD, £z, 1980 FEOFEICSM LTz 30-79 D H
7 8,283 A% 24 FRMLBHF L7-#ER, BFEHO Na/K A @ OISO BRI EE U CRER SR
JRET U 27 28 39% ML, FRIMAFIB IO T Y A7 08 ERT5Z L 2027 LT
2o
JRH Na HRl R K 2 #EE B B & i E & O RI# 4 #7572 International Study of
Salt and Blood Pressure INTERSALT) 2V (%, {5 32 73[E 52 £\ T HEhifi ST
% [E| B LRI MU BIRF 2 T b 5, INTERSALT Study TiF, @A BRI & 5 iE
AR EET S & 22, MmES KEREEAOHBEEZRTZ AW LNnE Lz 2829, &
g, 7=, AREEZERL2VEFREZ OV BRETH LY/ ~ IED 20-59 K
D 195 NZXBITHE 21T - 7oA TiE, R Na $Rit &3 INTERSALT ZME D 725> T

HEARIIZIERV 0.9 mmol/H TH Y, @l E-ohnic & 672 9 MED EF-NR SiZehno7z



e EWE LTS, BREBIUCET A X7 Y AT, AREERED 86 mmol/
AR ZE R ) 27 % 23%IR N SE5 2 & 20, KEHRICET L2 AZT7F Y AT, K
FHEO 1,000 mg/ HAREIIMAEF Y 27 2 %K FEELH2 L 20, 2@iEL 05, F
7o, P Na/K o mfE &l BA- 29, @it o BT HE B & O RFHE 29250V T ) B
HMMTLTND,

INTERMAP #F%% (International Study of Macro/Micronutrients and Blood Pressure)
0%, HA (44EHD, E (BA3EH), ®E (24H) BIOKE BKH) oz
IZ K258 L MEICET 2 EBRILFRFE Ch D5, 40-59 D 4,680 A% xt4ll, 4 HIEO
24 BRIV LIBEIC X 2B FHE L 2 B0 24 BEEERIC X 2 HEE AR IRENE % %
i L7/ S, BARNTIECKAICE L TRIEBREN S ChH Y K, =X —, EIioE
MENMMETH LD Z L 3DEP O L, £, AR, KEFBIOWKEETIE Na 0FxR
BERPFIIM LS T O Na THY, PETITHETHMSNLBHTHL 2 & 92REL
TWb, 51T, KE 8 HEMD 40-59 %D 2,195 A& %G L8 TIE, AR EOEER
B EPEFE ROBIEITVNT AL ME L OFBERADOHEZ R L, BRI 5
IV AEFBECTRETHoT-Z L 39ZH LT LTV D,

B L BFEDONZ — RN MEIC RIE T B % M L 72 Dietary Approaches to Stop
Hypertension (DASH) Study 39 Ti%, R4, ¥, fL&ENDL, BE=FLF—EIG
WEVKE O EEZ s bre—L e L, 1, Bk, BIELALRL 22, RE,
faffiEitE, 2LV AT e — L a2PEX - DASH B4 AR & L TEEAEIIC L s L
TW5%, {& Na ® DASH SEEIC LV BEENEO LN L 30, 3fElay he—L&%
BHL21%, = b —URE 164 A, ST ARE 161 A% 8 BEIBBIHA L-fR, MTARET
IWAEHAIME 5.5 mmHg, #EMIME 3.0 mmHg OREEZE O (FNZFh p<0.01) Z&
30, M, s, BRLOBRERT AT — Tl L TNAET Y 27 & OBE LR L7k,

DASH £ T3zt ) 27 LADOB#EEZR LTI L 39, ZEOWRERDH D,



HARNDOEEEELENAEOBEEZHAL/CTHZEZBME L, 1988 4FICth Sz
Japan Collaborative Cohort for Evaluation of Cancer Risk (JACC) Study*? T, AR &
DIMERBITE Y 27 & OMEZRF Uiz, 40-79 5O AR AND S & 83,752 N & %FRITF-
%) 14.1 FFEBEAORE R, B TIIROEBIGE & D EREAET, SEREERET, BX
AT Y X7 & ORIZAOMHBENGRD bl (£4E4L pfor trend < 0.01, p for trend
=0.05, p for trend = 0.03), KMETIEIFEERED LN N-T2Z L WERELTWND, &
NG — B EptE e, LSRR L CLIMEREE T Y R 7 & D BE
IZOWTHRGET L72FFETIE, B tic@imte gl o RF 2 — AW e IRz
FE DRI Y — RIS HEICIKL A o7z (Bilek b pfor trend = 0.02) Z & % #
HELTWD, £/, R, B, GHOBEMHE & LMERBIEC Y 227 L OREIZO
T, 40-79 5% D HARND F#x 59,485 N4 G V-2 12.7 BB ORI, Tl D8 b L
IFRE, DIMERBIET, MAEPE TR D NSRRI Y 27 DR E (2Tp
for trend < 0.01), HBFROFBEBHELITOMEREIET 25 CIIMATIET Y 27 DIET &
(ZHEH pfor trend = 0.06, p for trend = 0.07), THDITBESEE 1TRIET 72 5 QNI
BEBIET U 27 DIET & (FRFH pfor trend < 0.01, p for trend = 0.01), A& CHE
T2 EMRENTZ, HRACENT, HEHERHOEBBILLMERE T OHIZ L
HEZ LT OTARENRS D 2 L WPRBRI N,

EWN 12 2 FT ORI B W CATERELSGE Y 1 7 7 LOMRERF T2 L2 BN E LC
HIPOP-OHP Study39 T, BURIZEES 2 Bk - 7TEN B & IR TPy il & & DBz D0
T, Bk = A— MBI 2 EEEENAMEON—R T4 T —F 2N REt &2 1o 72,
ZORER, BYETREEE O ETH L ORI, EE.OH, BOHIR K OVEHEICE L
TRPENPEIENARIEE TH o2 (p=0.05) Z & 0 ZHEL WD, iz, T,
R OBEUCB T 5 ATE B EUGE O RO 3 JOR O 2 AT Uiy, ST LT

HERFICIRP K HEt EN B LI HFEICHEME (21 p<0.05, p<0.05) Th-o7=Z &



4 ZEHE LTS,

1-3.  /NEHEIDS R A~ MTEOHER & /N O R EIE IR
BAICBWTIE, BEOERE MEE OREICET 5% < Ot 4649035 5, He FJ 5

0L, BRI X DBEEE B L7z 24 KR 2 -T2t AD X ZRITIZH VT, miilEE T
1% 4.6 g/ H QWML CUGHESIALELIMEA 4.96/2.73 mmHg K F L, IEFMEH TIL4.4 g
H O T 2.03/0.97 mmHg K~ L72 Z L 25 L C\W5b, £7- Okayama o 20 [%, &
BIC XD 3 HHORFEMAZ Az 2k — MIRIZEWT, BFHO Na/K lAEN 2 &
MAEFNIZ L DT D Y AZKFTHLEMRELTWD, —F7, AEBOMmESEZDH%DIM
JE & OBBEIZEET D2 H5E b Thi, Bk, 7TV TREEO B 2T, IR BRI
b v M EOHER % 0.5~47 FE[EHF L7- Chen 5 500 X & fighfr TIL, /NEHIOMmETZ
DHOMEEFBIL, RRAICHIT D IERAR IR B OME R (T W E D 2
LEHRELTND,

BHAERIZOWT HARADO/NEZ R LIAF%ETIE, Moriyama 5 5 (% 24 KRR %
FAWT 1~18 i & xR IR+ Na, K, Cr HRtt &2 504 L, F#ds B2 512240 TR Na, K
PEMEIIAEIC EH L, Na/Crthé K/Cr lIFABEICEK T Lz LTV 5,

HREE 1 JRZHWAFZEClX, Morinaga © 52 13 3 5fld 2 %42 )R Na HEitt B4 R
L, TR0 OHH LSS BT 44 g/BTH Y, $5H D 24%0% 6 g/ B 282 T
- LHE LTS, £77, Mallah & 59 [Z LN v D/NFEAEZE kG L LT-IFFE T, R 1
JRE& T L7ofb 5, HEEREEERITEY 5.7 g/ATH Y, WEOPHNE L E 59

ZEZTERL W EHE L TWD,

1-4. BEEIEOFAnE
FHEEREOIL, RS ORME & R F Na gEt&OFMEIz Kl S b, BN



KL OFHEICIE, B, BFEE, 24 FREWH LIE, AW EIUEERAES S HW
BTV D, 24 FFEEWE LIETIE, REBICHT 28078 L —= 7 LA FIEDOE
(LR B BRI T E RS, 56N D Na I3 FEBEOSHTEITE & DA 3355 238

PR Na RS OFARICIE, 24 B &R, a5 1R, B8 2 R, BERERED W
D, 24 FFHEIRIZ LV HIE L7z Na dhifit& 50 1%, 2 TOFMED T Tk b IEHEEN 5
< INTERSALT Study2) T FVH L7z, BRI B A % 0 22 BEREIR & A 72 HEE
1Z, INTERSALT Study I2&M L7z HAADT —& _X—2 % TR S e (H
FOR) 5D BRANSEN TN D, 24 KR Cr PRl EHEEE %2 & it RN TR 72 24 KR
Na PRt EHEE L, FHHNZ X2 Na feifiti & el RAF72A0B 255 O AV IE O X 25F)
RTHDHMN, JRY Na Jett EIZITANEE DN H 5729, [ CERIRSEM THME LT Na HEitt &
OIEEMEZ R T 2 LER D 5, HRE 2 [MH (ERH% 4 ReBLIN CHIREBEGD ORE
AWT Na, CriREZHEL, M, F&, KH, Finl2 L0 HEE L7z 24 R Cr YhkE%
AWz Ol o) 59 1280 24 KFEIR Na PEtt&E 2 HEE+ 2 TiENHE ST Db, 2
D FETFER R 2 VT HEE K 0 EREE S & <, PRI O R WREFICERR 23 2R 2 IR0 T
TIEHEHTH %,

BFENED D OFHEIZIB VT, JRY Na JHEEOFMICHW TS, ZAZHEHEME & i
EVEDEESLDME S, BHICFRB W TIRT Na it 2 W TRIEFEREOFE 217 2 1213, 24
REH OELIRITE aE OBAFNKE <, 1EffE7e 24 FFRRZ BT 2 Z L IZREECTH 5 59, %
2T, AWFFETIE, Y A OIS HFE TR L TARICHR I S5 FERIEZ IR O R 2 AV T,
R 1R &9 R CEIRSAM T C, BEREIR &2 O 72 HEE =02 O Tt oo 4/ N e R
B L OFGO IR Na HEiE &2 57 L 7=,

(Ao 57
24 R Na $Eit & (mEq/day) = 21.98 X [ifilif R Na / FEREIR Crx{-2.04 X i +14.89 X

KE (kg)+16.14 X FE (cm)—2244.45 } 0392



INR OB Z %517 24 BEEJRZERELT 2 Z L IdWEECT&H 5 2%, Yamauchi H 60 (% 6-11
A RS R A 1R & 24 REFIRIC T 2 BEHEEEOBHEZFHE L, WF O BE e &

IR EICEE R (r=0.635, p<0.01) BNRDOLNTZEWME LTS,

1-5. AFFEomEEM

2011 £ World Health Organization (WHO) I3, “Fik# 2k 60 (23U THRYLER
BT OTZOIC R RN L 5 _& 5 OOITEN A5 Lz, WE, &3, AER - AR
BH - EBAE, FERE, DMEREEOY R ETIZOWTED LN 5 >DITEID
T, BHRIFEEICRNT 2 FHOEEREE LTWD, boETIE, BAETEHED TH
ARANOREERFENE (2015 i) | 62 BWT, AFEEROTYZBENE L CREMY &
OHEE (g RM/H) % 18 LI EDOHME 8.0, & 7.0 &L LTWDA, &EIMIEIRES T
BV, BHIZAARANIE > TREEZICO Y ARBEEOR b HEERFHEHLE 2o T
Do JRAETBEIT K 2R 28 R E R - BT 69 (LD L, BHERE (g/H) OF
BT AN BPE 10.8, 9.2 TH Y, #ME I0FEME T LTS 0D, RIZH LI
FEROFEHED HIEREEA B2 T D, 72, RIERETA K742 2014 60 TIIRED
BHAE 6.0 g/HIZEDTVDA, mIMERZIZIHWT S BE OBIEER & EBEOBEEIZIX
BIE AN & DL 69 BN D, FEFEAAR 21 GER) OMER F o BEE 60 (21X, IUHEH
ME% 4 mmHg T 572D DEEREOSGENET LN TEHY, KEEI2.6 g DFIC
£V 2mmHg DIXTF, B3 RYEIROEIM LS U ¥ A8E 173 mg O LY 0.5
mmHg DI FAVREN TN 5,

AARNORFELAETIE, BREMAYEOAFEREIT IR EITED LN TEY, THAAN
ORFEEELEE (2010 44R) | 0TI, AEE (gRKW/H) % 2005 FERE Y 51 T, 89
WO B4 7.0, 10-11 OB 8.0, LI 75 L LTWD, X5HIT 2015 FRTIE, 89D

5.5, &I 6.0, 10-11 DB 6.5, IR T0~LIKTFTESETWDE, TNHOHEES

N
[l



AR & U CONE O 2 2 RAICHEE S 2 721213, KV IEMEZR 515 TR E IR 2 31

L, RENHHFORBERELEET L2 ENEELEZ D,

NIPPON DATAS80 20 (%, {EBideRE A TBId 21203, BEENEARD S5 L3k
DOEMELZEML T, Na/K AR TFTSELZENEETHL L LTS, £, THRA
OREFHERULEE (2015 i) ) TiE, ADNREBIIS OEFEBR T O0, BWiiEs 2 Y
D LAZOWTHTITZAZ 6-17 5% K 0 AR 69 235E S vz, KERAEIRET 2 20 RA 7 Y
DRI NREIN G0 D Z L NEETH D,

AINFAREN B S OREEIRLZ Y, RRESK 22 < L RMICHOVTHESI LT
BB NFIR & I & B3 - Rzt 5 ETHETH Y, KEEEZ WAL,

REal—var77u—F & UTRALEARNZL, BEXEHLOIMVMALEZD,

1-6. WIZEDHRY

REHGE, FEAGm, HIROLRMER X OTECRE L Ll L, #Hiso2/ PO 4
ALLEARRICIY AT, 52 BTIE, Bl 1 RE W ONAAEOHEE SRR,
R Na/K leafild L, ¥ L o2 T L CRHARRZMEdT 2 2 2 HL Lz,
% 3 mETIE, INFESOHEEOTZD DO REE Z N RANTHED TIT 72012, stgHlko 4
INEREOBEROHEEREB IR EL LR Na/K b2 fE L, BFIET v 7 — 2 E L T
BEB L OEAMNTT5 & & bIT, HUBER CE L -FRERSRE O a2ITH Z &
WZED, MTRR AN T2 2 2 E Lic, 5 4 BT, WREOHEELHIET 5720
DERFBET 077 L&MFEL, EELIZ, 58T, WEOBEFE DI A %E 7L
BEORE 2 b—v a7 u—F & LTRMT L HENT, ZRGEICBIT REL X
R OB OWTHU A AL, £ O RICEDSWIZARKEEE 2 R LT, #

6 T, MIREERORIEEIT T,
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24 FEER Z8REUT 5 2 L IINEECTH 573, Yamauchi © 313 6-11 5% & KU HFFE 1 )R &
24 REEJRICH T 2 A thidEit B O BE A 04 L, 7o RGP TG Ic A B 72 M8
(r=0.635, p<0.01) DO LNIZEHELTCND, £ THAIE, B 1 IREZ AN TN
FAOHEERERERE, R Na/K A did L, BEIEE ORREZ T L CT/NESIN G O

MR OHEMEI RN THZ E R HNE LTz,

2-2. Hik
2-2-1. K%
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& L7z, 2015 4 4 A OFBEZIZB W TRBAEREHD 1 AZRH L7z 330 A (99.7%)

DL, BEET 7 — MZEE L7 318 A (96.1%) #fEtrxigi L L7z (Figure 1),
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Children aged 9-11 years at five schools in K-town, Kyoto
n =331

I

Children who participated in health checkups
n = 330 (99.7%)

I

Children whose dietary habits were confirmed by questionnaire
n = 318 (96.1%)

Figure 1 Enroliment of study subjects. The health checkups including urinary
examinations were conducted by each school in April 2015. Questionnaires were
completed by parents.
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(N

Table 1 Anthropometric measurements and urinary sodium, potassium, and creatinine concentrations,

estimated salt intake, and urinary sodium-to-potassium ratios of the study subjects compared by sex

Al n= 318 Boys n= 154 Girls n= 164
MD ( 25% , 75% ) MD ( 25% , 75% ) MD ( 25% , 75% ) p
Height (cm ) 138.7 (133.1 , 145.5)  138.2 (132.4 , 144.6)  138.7 (133.1 , 145.5)  0.22
Weight (kg ) 32.8( 28.6, 37.4) 32.4 ( 28.7, 36.7) 32.8( 286, 37.4) 0.83
Rohrer's index ( kg/cm®) 120.6 (112.8 , 130.4) 1215 (113.1 , 132.3)  120.6 (112.8 , 130.4)  0.14
<115 n 99 (31.1%) n 42 (27.3%) n 57 (34.8%)
> 145 n 27 ( 8.5%) n 16 (10.4%) n 11 ( 6.7%)
UNa (mmol/L) 129.0 (93.5 ,159.3) 124.5( 89.0 ,156.0) 129.5( 97.3 ,163.8)  0.26
UK (mmol/L) 29.0 (21.0 , 38.0) 29.0 ( 22.0, 39.0) 28.5( 21.0, 38.0) 0.57
UCr (mg/dL) 122.3 (91.7 ,160.7) 121.4 ( 95.0 ,156.5) 1255 ( 90.7 ,163.0)  0.70
Salt intake (g/day) 57( 48, 6.7) 56 ( 47, 66) 58( 49, 67) 052
UNa/K 45( 29, 59) 43( 29, 58) 46( 3.0, 6.1) 030

Height and weight were recorded during the health checkups at each school in April 2015. Urinary concentrations of
sodium, potassium, and creatinine were measured in first morning urine samples.

Abbreviations: UCr, urinary creatinine; UNa, urinary sodium; UK, urinary potassium; UNa/K, urinary sodium-to-
potassium ratio. The values are presented as median (MD) and quartiles (25th and 75th percentiles) or number (%).
The differences by sex were analyzed using the Mann-Whitney U-test.

a b
Salt intake (g/day)
a0 Ounderthe DG B exceeded the DG
] — g/day %
2—<3 28 100%
3—<5 28.6
— 5 <7 487
607 7—<9 164
=] 3.5

50% | . . L

L 76.8 . .
53.8 . 637 698

T T T T T T T
<2 2-<3 3-<4 4-<5 5-<B 6-<7 7-<8 §-<9 9-<1010-<11 ZN
Saltintake (giday)

0%

Age (
9 10 11 Total e

Figure 2 Estimated salt intake of the subjects and the proportion who met the recommended
dietary goal (DG).

a) Salt intake distribution

b) Proportion of the subjects who met the dietary goal recommended by Dietary

Reference Intakes for Japanese 2015, by age.
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Urinary Na/K ratio

Ounderthe DG B exceeded the DG
. 100%
60 %
P <2 50
2—<4 358
4<6 343
6—<8 16.7
20 =8 8.2
50% -
20+ i - ' - - - ) - - )
43.4 3974, 39.8 40.8
0% — - ‘ - ‘ - )
(2 2- (3 3- <4 4— <5 5— <5 6— (7 7- <B B— <9 89— <1D1D (‘H 511 9 10 11 TotaIAge (y)
NalK

Figure 3 The Urinary sodium-to-potassium (Na/K) ratios of the study subjects and the
proportion who met the recommended dietary goal (DG).
a) Na/K ratio distribution.
b) Proportion of the subjects who met the recommended dietary goal of Na/K ratio
<4.0.

Flin, v — LRI X DIk, REBRUEEE, b & HEE SR B EUR S K OYRT Na/K
b & OBS#E % Table 2 (R T, HEEREEREIL, ) EALICONTHEICHME (p<
0.01) &7, RIEKFICRDICEDETRO b eh oo, £, WHEE, HELE

T, HPomRAEBEHTARICEHE THY (p=0.04, p=0.02, p=0.02), HEER L
BT LRETEWMERAH 72 (p = 0.05), MFESEA G HEIT 2 & OB G134k -
MBDIZONTEEE 720 (11.8, 14.1, 17.7%), % E BT 2 REOFIS AR
ERBIZONTHEEE 757208 (39.6, 45.5, 50.4%), HEZIZA LN o7, JRT Na/K
i, R X L5 EZTRO 0T, Wom BRI TARICEELZRL (p=
0.03), N, #ELE - FHOE BRI CRVMER 2N o7 (p=0.05, p=0.09), F£7-, &

BRERLEEBETIRETHRIKMEE eo72 (p=0.04),
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AT IZ W CRIEBIE L AR REEA R LRI OV T, FmafiER 1L LT
HEEYFIHT 23 Z 72 o 7o R & Table 3 [R, MEEEdE & LA - TR0 fm A B HEE R
HENE S AEREOMEE R L (p=0.03, p=0.02 ), J&RH Na/K b & HERBEL R
L7-fE oIt fy, BLUOE LRI IREICE W TEIMEE O WM (Table 4), RHEE
e ARERBEEAZR LIZBMIZHOWNWT, EHBEUROT 23 272> 258 % Table 5 (2”7,

RO HEIRDNRF Na/K tbEHERAOHEEZ R L (p=0.04),

Table 3 Multivariate linear regression model for estimated salt intake n =318

Salt intake (g/day)

Standardized partial Standard error of 95% confidence

regression coefficient mean interval P
seaweeds 0.133 0.161 0.141 0.664 0.03
fish paste products 0.140 -0.118 -0.590 -0.040 0.02
soup 0.123 -0.098 -0.472 0.014 0.06

The effect of daily consumption of seaweeds, fish paste products, and soup on salt intake was analyzed by a
multivariate linear regression model after adjustment for age. The dependent variable was salt intake, and the
independent variables were seaweeds, fish paste products, and soup which were eaten every day. The adjusted
R-squared was 0.168.
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Table 4 Associations between eat breakfast with or without mother
and food intake frequency n= 318

eat breakfast

with mother (n 167) without mother (n 151)

everyday intake n % n % P

fruit 32 19.2 19 12.6 0.11
vegetables 135 80.8 109 72.2 0.06
potatoes 16 9.6 8 53 0.14
beans 34 204 20 13.2 0.09
oil-rich food 50 29.9 57 37.7 0.14
egg 51 30.5 40 26.5 0.42
seaweed 27 16.2 19 12.6 0.32
fish paste products 5 3.0 3 2.0 0.56
soup 78 46.7 66 43.7 0.59
pickles 7 4.2 4 2.6 0.45

The effect of eat breakfast with or without mother on food intake frequency was
analysed by x*test.

Table 5 Multivariate linear regression model for urinary sodium-to-potassium (Na/K) ratio n =318

Urinary Na/K ratio

Standardized partial Standard error of 95% confidence

regression coefficient mean interval P
eat breakfast with mother -0.07 0.26 -0.843 0.186 0.21
fruit -0.11 0.36 -1.477  -0.009 0.04
vegetables 0.02 0.32 -0.520 0.742 0.72
potatoes 0.02 0.51 -0.845 1.251 0.70
beans -0.02 0.38 -0.964 0.613 0.66
oil-rich foods 0.07 0.28 -0.191 0.913 0.19
egg 0.10 0.30 -0.077 1.136 0.08
seaweeds 0.01 0.41 -0.713 0.928 0.79
fish paste products 0.08 0.87 -0.532 2.922 0.17

The effect of eating breakfast with mother, everyday intake of fruit, vegetables, potatoes, beans, oil-rich foods, egg, seaweeds
and fish paste products on urinary sodium-to-potassium ratio was analyzed by a multivariate linear regression model. The
dependent variable was urinary sodium to potassium ratio, and the independent variables were eating breakfast with mother and
intake of those foods taken everyday. The adjusted R-squared was 0.012.
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Figure 4 (27”3 X 912, HEEREEIGE LR Na/K HIZ5HWIEOFE (r=0.25) %R
LTz, #EEREEE &R Na/K o BEETHD T (G1-G4) L= Gl TiE, %
AER L7 BEOEIGNEE TH -7 (G1=20.5,G2=114,G3="1.7, G4 =16.9%)., ¥
RRF o AERT 2 REDOEIESIE, G3 THETHY (B3R G1=79.5,G2=67.6,G3 =
84.6, G4 =83.1%, ¥5G1=8.5,G2=5.7,G3 =154, G4=7.2%), G2 CIKETH -7,
G3 1%, MR TIHEDHEGLEMTH-7 (Gl =564, G2 =46.7, G3 =69.2, G4 =
51.8%), ML - THEEAERT 2 WEOREIE, G4 TRETH-7Z (G1=0.9,G2=

1.0, G3=0.0, G4 =7.2%)
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Figure 4 Relationship between the urinary sodium-to-potassium (Na/K) ratios
and the estimated salt intake. The Na/K ratios were classified by 4.0 mEg/mEq.
The estimated salt intake were classified by the age-specific dietary goal for
children aged 9-11 as 5.5-7.0 g/day.
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2-4. B2

PRGNS K D HEE RHEEIED THARANORFEDUELE (2015 4R | 0 (RSN 7o/
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TITONTRETITN THRREBEEL B2 TV OWE "1 H 0, KFERERIZZ NI
L TRETH -7,

AW TR, WEREOHAERPEEBREDSMEEFE L, DAETIE, BUF
BAiZ2 EOWERBITE S 22 < G0EME N CTRET L2 Z L8 20 EEX b5,
INEAEEMBICRE L ZOFEORREDOT-DDOHET 0 7T DEERT5Z L 2BHE L
TZHEOWIZET He b 913, /IWNAEORP RGN EZHE L CRESERELHEE L, =
REEERKITHRE T ORIEOBRIMTH L LHRE L TWVD, SHIT, BELED 2R
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Elementary school teachers in K-town, Kyoto
n =80

I

Teachers who participated in health checkups
n =70 (87.5%)

J

Teachers whose dietary habits were confirmed by questionnaire
n =68 (85.0%)

Figure 1 Enrollment of study subjects.
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3-3. #ER

*5E 68 NDOFIARIER X OURRAR K% Table 1 1”3, &, K&, BMI L, B
ML THEICRETH - 72 (p<0.01, p<0.01, p<0.01), JRH Na, Cr JEEEIZ%
ZETRBO RN -T2y, R KIREIZLMER B THEICEME TH 72 (p=0.02),
HEREERE (g/A) X5 7.8, &M 7.6, JRY Na/K bt (mEq b)) 1354 4.0, &tk

3.7 THY, HITHAEITRDORN -T2,

Table 1 Age, height, weight, BMI, and urinary sodium, potassium, creatinine concentrations, and
estimated salt intake, urinary sodium-to-potassium ratios of the study subjects compared by sex

All n =68 Man n =22 Women n =46
MD ( 25% , 75% ) MD ( 25% , 75% ) MD ( 25% , 75% ) p
Age (years) 50.0 ( 35.0 , 56.0) 50.0 ( 34.7 , 56.0) 495 ( 350, 56.2) 0.76
Height (cm ) 162.5 (158.0 ,170.0)  171.0 (169.0 ,176.0)  160.0 (157.0 ,163.0) <0.01
Weight (kg ) 58.2 ( 51.0 , 65.2) 68.5 ( 61.7 , 82.2) 53 (1 49.7, 60.1) <0.01
BMI ( kg/m?) 21.4 ( 19.8, 24.2) 22.7( 21.0, 26.8) 20.7 ( 19.2, 23.0) <0.01
UNa (mmol/L) 98.5 (80.5 ,135.5) 87.5( 81.5,112.5) 106.5( 72.2 ,137.7) 0.10
UK (mmol/L) 245 (19.0 , 37.0) 22.0( 18.2, 27.2) 28.0 ( 18.7 , 40.7) 0.02
UCr (mg/dL) 132.1(82.6 ,176.6) 1351 ( 87.3,185.9) 123.6 ( 76.4 ,168.1) 0.52
Salt intake (g/day) 77( 67, 9.0) 78( 7.1, 10.1) 76( 6.6, 9.0) 0.40
UNa/K 39( 3.0, 49) 40( 37, 50) 37( 27, 49) 0.21

Data of height and weight were obtained by questionnaire. Urinary concentrations of sodium, potassium, and
creatinine were measured in first morning urine samples.

Abbreviations: UCr, urinary creatinine; UNa, urinary sodium; UK, urinary potassium; UNa/K, urinary sodium-to-
potassium ratio. The values are presented as median (MD) and quartiles (25th and 75th percentiles).

The differences by sex were analyzed using the Mann-Whitney U-test.

HEE BB EE O /04 % Figure 2 (2R 9, ®HRE DB 45.5%, M 63.0%0% THAAND
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Bz Tz,
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Estimated salt intake (g/day) Estimated salt intake (g/day)

Figure 2  Distribution of the estimated salt intake of the subjects.
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Figure 3  Distribution of the urinary Na/K ratios of the subjects.
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Figure 4 Comparison of estimated salt intake between subjects and participants for the health checkups.
* The differences were analyzed using the Mann-Whitney U-test. p < 0.05
Men (age 26-61) ; Women (age 23-62) ;
<50 subjects n=10, participants for the health checkups n=101 <50 subjects n=23, participants for the health checkups n=184
250 subjects n=11, participants for the health checkups n=101 250 subjects n=23, participants for the health checkups n=124
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Figure 5 Comparison of urinary Na/K ratio between subjects and participants for the health checkups.

* The differences were analyzed using the Mann-Whitney U-test. p < 0.05

Men (age 26-61) ;

<50 subjects n=10, participants for the health checkups n=101
250 subjects n=11, participants for the health checkups n=101
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M LA 2otk o LA 2otk
HEE frta i mt (g/H) T rU DL U UL (mEq ER)
(—— HEZ 1)

L o

T U TR, Y U LR, B, ML EFERTVET., BREEES LB, e %<
ToT, FRUVTL I BV TLAEELS T EEMEDTIICRD LS CUVETS,
(BB D713 VU o L OEBUZHIRD & 5355238 0 £97,)

HURBIF SE R A A BR BT e R B R AP JE = MHHEZEBR T e kR

Figure 6 Urinalysis report
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3-4. BE

BIEERED TAARANORFBECLRE (2015 4E/0) | 9 IR SN-BHEAY BV - i
MBERAZBZ CWEBGROEIE A RMAEICL VHEE LTz L 25, Bk 45.56%, &M 63.0%
Tholz, MNEHEOEGMIDENE T D/INFIR DA 4-6 A% QI RIFRFIC S L 725 Tl
[ BAR A B2 T EOFIEIZ2KA T 302%TH Y, REICHSTHETH T,
ZHIZ B W THEY O A BRI EREO RS L OYRT Na/K o @i & B Lz,
BHREREZ IR SEL7-OICITEREE 2R TS E5 L2, 1 ROEREZ E3 03

WD LBEZD, £z, LMD 50 meAm O BHAFREL 50 L EIZE~TERMETH Y,

LH

SR HE D 50 A & AR THIMETH o7, T HDFERD D, 50 Al O B

R OEFIEIA D 22O A REME DS RIR S 47z,

FYED 63.6%, MED 80.4% M i DIV B TIZR A DT TV D LEE L2, Hicdhk
S EROA I L 2 REEBREICHEZIRD R Mol ZNBIE, 4%, REN
L VR R IREOBBEDOT-ODBHEEEFMT 2 L THMNIERATREHREEZD,

PR Na/K s 4.0 22 TO R EORIGITEM 59.1% , &M 45.7% Th-o7-, |

IR HHETIT 4.0 B TWIEREDEIGIIEAERT 59.2%TH Y, LV TIZIREIZIL
NTRETH -T2,

AL Z PR 5101, BEEREEZ D S8 5 LI K OBREZHN L T Na/K It
HIRTIHEDLZENEE SO THD, KIFZ OBRMBICEHEENDKEMED I XTIV TH DN,
R OEEGS K HRAHINSEL 72D ORI TIETH D E O ™ "5, i
3 H BT 285 OEAIL, B2 E THEN 16.0% Th > 7-DIxt L, Bk 13.6%, &Mt 21.7%
Tholz, K Na/K LkOMEZEITFRD o723, R K REITLMEN BEICHTHE
CEfETh oz, FTo, LMEICBW T 50 skl L TRZZZE I~ TR Na/K HAH
BILEECTH oz, 2D DOFEEDD, Lothod 50 mlh BT K &% < & e dh OB BUHE 3

AW ATEEPED RIR S e, Bamhs B & ORGSR TP O T2 DI BRI OERZ 22 K O
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ARSI, BEORROSMETFHDOZDIZIE, BHEIZBW TEDOER
EWRTAHZENNELEZ B,
A% OMBEIL, AR Y BEOREREEZ M- oS E N L O R K

B EMKGRINCEITL, HEORBIENL TV 2 EE XS,

3-5. b

VA O PR P S A A M U T NI DB A R, R 1 R AV CHEE SR
HuEds JOYRH Na/K be 2 Jids U7z /bR, Bk 45.5%, Lotk 63.0%0° TH AR A O SBEUE
# (2015 4Fhf0) | ¥ IR SNBEMYEREELZ B T\, AFEELBXHIAE, 2
IR TEETH -7, RH Na/K FIT BN 59.1% , £k 45.7%72% 4.0 8 2 T /e,

4.0 ZEBRT-HEE, REICHSTRE T 7o, R4 BT 2875 0%I&1%, R

oo
Bkt
%

16.0% TH 7Dkt L, B 13.6%, &M 21.7%TH VD, ZEiL 50 Ll b T2 2E
WZHERTIRYF Na/K bR A RBIIME TS - 72, 51413, B OBEEEEE 5 - 72 /NP
SANEME S KOG RM 7 K R A MENICFATL, REOAEFIENPL TV ZENEHE

LD,
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A4 HEEREOHFIEOR

5

4-1. HWY

55 2 FCIX, /NFAR 4-6 AL T RITIRBAIC LV /NP AEO BB IERE 2 3250 L7,
JRE D CIERERE R IZ & 2 HEE BB I E TR A 23 e fdi2 T S 4, B ORSE O Bkl 2
Hitdg oD VBT HER U CIRUEAS BOlUE £ RO OREFONT M T, £72, il 2 TR
B ORER PRI R L SR OB RE LA L CRITEA R ICET 20980 Elii S v7z,
L2 n s, WEBEADRKREIZ L2 BEEBIEREOR R Z KA L T L6720,
RENA S OREEIRN AR L, A2 ENOWVERLTWDINEmD 2L
(LEERE 2D D ETEETHDH, RETIE, AR L OER O REE R UIR#EE

SUITIRAIL, & HI/NEENCHERICEND Z L OBREMEIZOWTEET LI EAAML L

~

, WAL R DT B A A MIHADW TN L 7t £ F C I E O SRR R B A 4 52

i L7,

4-2. FHik

4-2-1. K%

SRIE, H2EmONE 331 A (IR 163 A, &I 168 N) & L7z, A IOEHADH
EAERZEL, HEEREEREFAEZ N L7z 330 A (FEhi# : 99.7%) ZxtU/ERk LT,
BERRBIERA L, /NP TOREE Y HOXREHAF 10 A&kR< 320 A (FHE%

96.7%) Z x5 F i L= (Figure 1),

4-2-2.  JRFRAEOMENFERZEDOIER
HEEREEEET THARANORFEEILUE (2015 457 | 9 IR I TV DHME - AFlnsI &

MR R AR (g/H) R - DL Eo 28, Ry Na/KHIZEEESE S5 4.0 (mEq ko)
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ARt « LA 2 BEICHERI L, HEE R e &R Na/K Lo AHBAR 2 /ER L, 8 A DR
EOMMZ 4 B (D—@) 1200 TR L7z, OIFEEOE D 2372 B3 - R o
WARY TOWD AR S D, QITEMOEV W E 0372 R - R ARRE L TV 5 AThE
R HD, QIEIRIEOHEVIBENH VIR - RYOBERDBZEY) TODL RN H D, @i
BIEOEVMERHVER - RUDB AR L TV DL AEEMERH D Z L 2R Lz, Fimik, B
HD4 1 HBEE Lz, FEREICE, AORRITMA TRBA THE LL-ANE LA

DAEETLNT D Z & afdRm L,

Children in the 4-6th grades at five schools in K-town, Kyoto
n = 331 (163 boys and 168 girls)

l

Children who were carried out the urinalysis and received the report
n = 330 (99.7%)

ﬂ ———> Absence n=10

Children who participated the examination for salt taste sensitivity
n = 320 (96.7%)

Figure 1 Enrollment of study subjects. The estimated salt intake and sodium-to-
potassium ratios (Na/K) assessed by urinary excretion were included in the
urinalysis.

4-2-3.  JRARA O RZE DR
THARNOBEFEIUERE (2015 FhR) | 3 1RSI TWDEMRTICED 9 e 10-11
ke (AR L 5-6 4E4E) O 2 BRI/ T 72 - AFl R OB Y S HEEEICIE - T, #EERIE

D AR AN & UL EOFEORIG ZMRNICHEH Uiz, JRY Na/K leTid, BffES Sh
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5 4.0 L EERIEOFEDEIGEH T Lz, S50, BYMBEBIBEREORN KNS, BMOHE
H AL & RO C 2 B0 1 T HEE R i & IR Na/K b & OB SV T

RLUT,
4-2-4. W RBEERED A 7y MR

WFFERI G L IR LR O F 2010 NEXRIS, A CHEEZHWT A, vy MEE1T -7,

MRARYSEL, WHEFEME &0 FERITEICOWTCE THEMAH 2% )72 (Figure 2),
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YRR RERA ISV T

YA T EROBEAZIEICEIR, RS TR S RIER T,
Z DYEMREZ FIRE T, EOMWMRTHKEZE L 202 d~E T, SRIOIE~
DAL, TRROFETITWET,

[Hf ]
YA 7 4T (% 150
OEHEEIRE 0.0 mg/em2 (=2 ha—/LH)
QOB EIRE 0.4 mg/em?
@RI FIR & 0.6 mg/em?
ORIEEIR & 0.8 mg/em?

(7]
1. Oz HOLPRICEETES OZML, 3BT bHY T,
(IR E AR DA D T 8D)

2. QOEMEFORHIICFEE TR OZAL, 3 BizombWmY LT,
R 2 U= ET 2, B UTHA TR RERAZEO@IZO%, U RD
STEGEIEIXEDT 5,

3. FERIZ@ODTEMETITV, FERFTCAZEOIZFHAT D,

4. FRICOOIEETITY, HRLAZEODIZHAT 2,

o) @ ® @

O Rz LE5
X R A L

0 0.4 0.6 0.8

(mg/cm? )

Figure 2 Procedures of the examination for salt taste sensitivity
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4-2-5.

Rk 27 A 11 A=k 28 4 2 A&/ NFIR CHAER (1 D H 5-6 4F4EAR)

R TR

WA H & 920 L7z (Table 1), #2313,

SOFEY BT TR & LT 7 G

BRLOZOIR (BE, W) 2 BEEL U, K& H6m & s U TR L7228 5!

3) IZin->CEMmLZ, !

oo PRV

FHfEH SET,

HiTeaNn [HEY K

D YRR (10 27) PICRCIR

D] LT, REBEIZOW

THRiik

& 14 Al
Iiléa, EE@E):

22 (Figure

L L

FET Lol RER, HE BEICRbIRED

Table 1 A class schedule for the food education to develop an appropriate salt intake at five schools

School Date 1 2 3 4 5 6
sixth grade fifth grade | fourth grade
A 2015/11/10
8:50~9:35 9:40~10:25 10:45~11:30 | 11:35~12:20 | 13:35~14:20 | 14:25~15:10
fourth grade | fifth grade sixth grade
B 2015/12/15
9:40~10:25 10:50~11:35 | 11:40~12:25
fourth grade | fifth grade sixth grade
C 2016/1/26
8:50~9:35 9:40~10:25 10:50~11:35 | 11:40~12:25 | 13:45~14:30 | 14:35~15:20
fourth grade f!ftr;gratie
D 2016/1/26 sixth arade
13:40~14:25 14:30~15:15
fourth grade | fifth grade sixth grade
E 2016/2/9
8:50~9:35 9:40~10:25 10:45~11:30 | 11:35~12:20 | 13:55~14:40 | 14:45~15:30
4-2-6.  RHEURTT A MRA
INFARIFLEE 320 N ARG, BRI ERIEN Y Lt A 7 (ADVANTEC HPEIEMIR S H)

Z O TR B A 2 S fE L7,

HEBREMEWIEICEICEY-, BtES

0.6, 0.8 3 EfEZE MW=, HWRAZZREILIZRT TO],
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NEFI LTGE1T TX ) 2R8ISO S8 70, BIERRRBIEI, ke R 0.4,
0.6,0.8% TN L7=] % 0.4%, [0.4 TR 0.6,0.8% TR L 7= % 0.6%, [0.4,0.6%
TR 0.8% Tl L7z ) % 0.8%, 0.4, 0.6, 0.8% Cidii L7gno72] & > 0.8%& L
720 10.4% TREAIL 0.6 L 0.8% TFRENL72h 721, [0.6% TRd& L 0.8% Til%En L7z h»

olc) BAEHERREL L,

4-2-7. BHEWRBIERE O [ BMERT
INFREBRDOP D 1T, 48423 N (7.2%) x50, BEWREREERTE 2 FE5 L

72 1 P HRICE CHEEZ RO THREZITY, REOHHRMEZ R LT,

4-2-8. HEEMEAT

P AR ORI AL (FIE) ZEt Ui, Sk BRI o & B
B3 L ORT Na/K e +SD 25T, Kruskal Wallis i 2 IV THENT L 7=, HiEt
f#HTIZI% SPSS Statistics Ver. 23.0 (IBM #1) # M\ 7=, REIZKIT 5 FEMRIL p<0.05

L7,

4-2-9. fwEEAIRECLRE
AWFZEC SN LI IR E O I THEDO B L FIEICHOW T Z 2T, (REERZIC
HHE RO XL 0 A E~D R EDOBINORIEZBT-, BRI, FEF LR M

HEEZBESOERREZE (2015 FE KGREE 78),

4-3. FER
AR N OFEFEE % Figure 4 (3, B AGE RIS F0E L 72 HEE REEIE & R Na/K

te & OFHBAK Z 1 - P4 2 BRI 53T, Figure 5 127, 4 FAED B LR L 5-6 FAEDFHIRIZ

51



110daa [euosasd ¥ oIn3rg

CC T RUMINL C RO EAl O YR MR X
CCTNENDNC T TR

T )

SERCHY A MR TN

BEE Uk FEE ¥

ﬁNuV;vrﬁépﬂﬂe@&;ug

CEERNDLCHOSTHUIREOD XN F U BUHESK L
TUNE UL TN 2T DT LA Ly RS 2 B

TLOEL ] TaaN£*

EREIN2
CHOBFOXTET ALV TUUHD DR OTEM T HY) U

BHHHEIOH— >

EE D
UEEL>E2N e
UG A< RS RTES 3

"L£E O
@R U> 2
NOY R U T X

[v4ax]

ﬁwuﬂo&@@§m£QMﬁ&g

O

SR G USSR 2
GHWE 2 R £ 0B ZUD ¥

LE

N RGO I
& LB % R O M Gl Tk X
[EHOBF 74 (4 £]

ﬁegﬁzﬁpMﬁ&g

CLERNL WAL EO g GHWE G P
W /BN TLERNDLCHSBUHONT /BN 2 LTS EHFOIUD LR QURMS
WS 2 VHNOYZEFH AT DD UERE D EAI Y BESYrkEMHE O) Ta (& ¥

CEERNDLCWHC AL O LHME 2 ¢ RF ¢ B
UL ENDLN ZIEFDIEY BN O T HLMYOFET 62 (BN) T4 (] LUETOBY ¥

(H/3) FEy

CLF 0D F A2 W - ¥ E 0w RBawony | | © . O
Y2 eY2AHEO ® e "

EE DB TN WG, KL 0 QR T 0 HOBY
Y 22O ©

TR O DR QLN T LU - K SR 0 HOHY
Y 2L eY 2O @

TR O QU D 0 WG - K DI CRE 0 HOBY

Y e YHTEO © ® _ @

CEENLCVAMBO (@ ) HIALR¥

CEENLNEZTMR R L7 (PR O T ) RO L OMRESE R E

0¢+y  TYEHK WOV 99

Gk 0ty ¥ nid ) H HHOAUR

(HPAW) 74 (/T4 (i by

TSy 6V Wk 0927 WG g
Gk Oy ¥ Lu i B HHOANR
(H/8) Werg sy o2
[BEM]

CRADINAEGLHYZEERY 2N IZHOC—ZUT YREO
QEID R Z MBS CHRE 0 SE2 VMK Z T M BT OH ¥ WRIZ @I RIREHO 2
CEE R QUSE R QAL ch M U WA HALOH Y

WA QAL Yreh ¥ =ty LT P

SRR @ pCC Ty

(mRa )

eadg | RaDg

52



ja0dea [euosied oY} UO S BIUL J[BS POJBWIISS 93} PUB SOMRI (J[/BN) WNISSBI0d-03.-WNIPos ATeUuLin a3 usemiaq diysuone@y ¢ oansi

(ep/3) aqques pajewnsy

(92)

(91g)
9¢

(zz12)
L€

(98g)
4%

(%) U

ros

foo

(b3uyb3w) sones wnisseod-o} WNIPos Aleuun

Foo

viL=vu

(kep/3) oxErunyies perewnsy

(1)

(02¢)
0z

(g:s2)
Gl

(gee)
8l

(%) u

001 o8 03 [
! f 1
°
o
° o o
0 192® °
o o ° °
Po_o [
o0 ° S
° S °
L) o
° O °o0°% o
e G
°
o 9
°
°
5 0
°
°
° H
@ ’

& 13 5
(b3uyb3w) sones wnissod-0}- wWnpos Aleuun

[13

(hep/3) axqeques pajewnsy

(59)

(eve)
Lg

(962)
(AN

(962)
[4

(W U

apeJs yxIs pue Yyl

Los

kst

801 = ¥

(Rep/3) aEquIles peyewns
st 0s st [}
L

(9g)

(v¥y)
ve

(1ve)
€l

(8'sz)
14"

(%) u

apeld3 ypno-

Fooi

(b3uyb3w) sones wnisseod o} wnpos Areuun

(b3uyb3w) sones wnisseod o} wnpos Areuun

53



BWT, BREOEVIEINE ISR OBRAE N W AttEod 2 RE (D) OfF)
BN EN o7, 56 FAEDLFTIX, BEOEY B TENPE PR OB R

LTWA RO & 5 RE (Q) OFEIED Kb Z o T, FHOREREA Figure 6 (2177,
HEERIEE R ENE - FElnOBEMEYEIEEU ETho T REOHIG, BIURF
Na/K s BAEELL ETH - T REOFIG I, BLILT4FAELY 5-6 FFETHERIEE 2o T2,

FHERT B A IC e - T 10 N2 RICER L7231 7y MEE T, RIERE 0.4%
THKZRM LI REITZ 6 A (60%), HIEFREEL A (10%) Th-ol,

B RRERELZTZIREORY Y TROLZN-T-ARIT, RS EEVBE TIWT
RNZ ETHE S TV, HEEXTWLIRATICEENLIESECHSBE->THHW
ORISR T-DOTEN-, ] Tholz, B TAIONTORHTIE, (HI 7L
WZOWTHIDTHE, ZOBEE2H o7z, NixbENoTe, SHOLREKTIE, TZhnd
BEFLRSRT, NROELRTHESZHRLTHOEWZW ) HEHS Ly 7%
PIFIEBEIRNE DT LT ] [y TRDI 2 EFECE RN L DI LIz, | FOFROM
2, TREHL R ARCIKRICHA HOREDF Lz HATHIT W, | F, RETHEALD
LEEMLTENWEDOER RO, £, BERICBFOREO AERE (g/A) NERRE
I BV L I TR TAZINERS, A EMICAEOHBEDOHIZH H /5D
BHFRELTEI ML TEEICRATIORIIRERN W o, RERITITRELGLY, Y
DEFEFHDO T ThHo7eDTETHHEET, BOBHIIHLAILRY, I IADFORH
Si. ) TREMGEORICEHEF O S REEAHR LA o720, BRAFTRIML TS
WXL EHA TN &, FORbHoTo L H 72, ) TR ORESEHREIZOWTIE,

IRE L BTG TW e, ZEa~DOREEVPLE, | & OFREEHETHE,
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K 1T 4,5,6 FEARROFE R

AR & Na/K 220 T 4~6 4 (330 N) OFERTY, ZZCTOREMEE, 2k

RWVETHL ZENEELWESOHM T, 0L, ToEMEEEZ TV D IED AFDOEIE]
R LTCWET, BAEMEITER & MR TRESINTEY, SHFEA L 6 FAITF UEIC /> TWET,

[4 DR  Na/K ]

AFEBRGINDERECEDREHIE AEELR (54 M) DERBEICLDREHTE
= EE i = B il

R PNa/K Ik

#
§

100%

?

50% 100%

[5,6 FAEDOEIEHA & Na /K 1]

S-6EEBIR (108 M) DEBEIZLDREHIES S-6F AR IR (1140 DEEEICED REHIE

BiGEmE RIS mE
w BEEEA
w EEELL L

= Bl

B
RoNa/KlL “ R

R PNa/K it

0% 50% 100%

]

50% 100%

ok EOEAEL AFBIRETII B L b B LZ 3~ HORENHEELZ#BZ THEY, Na/KHETIE
SIHIE%< 5~T BlORENAEMAEBEL TWET, AV U AOBIMEEIC DN &
ERLTVET,

[ X BI4,5 6FLORYOEECKRE &5y, Na/KHoOFERE] (318 )

Hea g @ TR YA T O A (mEq )

. 6.0 -
8O 65 58 g0 sg

4.0 A 3.0 4

4.8 4.6 1.3 1.9

0.0 0.0

<R RER

TR TR

e it

* R s e X RPERRRSRVARRAD AL

HASTHOBIRANZ< Ry g L, OO NUKEORARCRD F LT,
RN RIS K WTRALR

Figure 6 Report summarized all the participants results
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R R A 2 FE i L7z 320 AR R %4 Table 2 (T3, RHEIRTRIE AT
VB2 HNDHRIEIRE 0.4% CHERAZ R L2 REIL 182 N (56.9%) Thol-, RHELE
HEIEA 0.8%3 LY > 0.8%D HEDOEIAIL 31 A (9.7%) TH-ol-, KW THIKEZR
LB D HEWIRETRMLARNEEX THENEL L7 EEIT 36 A (11.3%) Th-o
2o BHIRE B & HEE AR EUR R X YR T Na/K b & ORdE# % Table 3 137, Zh 2
, AEZRBEEITEO R oT,

F7o, BREWRBEREOFHEMEORTEZ BRI E LT 23 A (7.2%) ZXIRI1C 1 »H%IC
FHE L 7oA UL, AN & R RS B L7 L 14 A (60.9%), BHERBIMEMET L

7-RE S8 N (34.8%), FHL/-EE1 AN (4.3%) Thoi,

4-4. BEE

552 7T HENE L 7o HEE A R & R T Na/K FIZ S T A OfE 28 2 VER LTIl L
7o 4 FAEDFLIRE 56 FADFIRICTIHNT, HEEREEREN RN, »oRH
Na/K Hs 4.0 KD REOEIG N R b L NoTc, 5-6 FAEDOL T TIX, HEEREEIEN
HAE AR, 2R Na/K Y 4.0 LLEOIREOEIE N bE -T2, THRAORHEE
BUEHE (2015 ERR) | 9 ISR STV D 9-11 e B Y B o BAR &I, B L B8R
HIETHD, ik, KIROFEHEENRBRLIV bEETHLZ LD, 1 HORT RV
F—BIEIIEN DD 2 LK D, BHFEEIEITR = L X — 8RR L Hpl3 5 2 &
b, WEOMERIZHW K 22 < GRRMOBIB AR LARWE 5 4RI 2 2 L0
EEZ D, WEHEICITAHE Y BICREE 5O RRER REL2EA L, SFETHEORK
RERLZNS, ZOFENEERBEARZ D X 5@E Tz,
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HRICEN B OWREHEIE THT 2 2 LRI ZMbE 5 HTEM L -BEEIX
BRELPIZEEN D BERL, BOOXHE I IFICLTHRLWRER YRR O P O Y
BEICOWTOFE~EET, REOBEE~OBRZ IR U, RERICHENER L %2
EORVIRY | T, Wl 2BLomEY L Ao (Figure 7)., REL2LIC
Tl L7 R BEGR D DIL, T DIIRED LR O FTEHRORELE T 2 L I2- DV T

o = e

R LFCESEAOLRE NI TE XS]

)

e

£ |

Figure 7 Class for an appropriate salt intake. Children wrote what they
were impressed by this class.
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BIEERER (Vg 7)) ITEMEREOREREBREZFM T 57-0ICERI N
DTHD 45, INFEROFEETIEMTE D X 5 EHE L 72 HEIC L0 REO T FE 2
BAELEE 2 A, BEWRRBESIERE 9LZ2 55 BHIRE 0.4% CHRKARI Lo NEH
11 56.9% Th o7, RFPAEZKRIZ LIERRA OTIE, FEHRERTHEMILI AN 0.65%, &«
PE0.63% & HAE STV D, FIAERE 25051 LR 0TI, Il & 201k
R 0.6-0.8%DFHEDEIGMET L, 1.0%LL EOFEOEHIEN EH Lz oWEndHY, &
HERTE BN & S & 72D Z L 2R LTS (Figure 8), BHEIREITHR = /L
F— IR ORI & LBl L TR L 22 5 LIAMS, BOVBRIIEN CRIEMRERIMEA EA L,

BEREOEBWEMOBIDENT 522 L0 b EMEICRD EEZELXLND, RIS TIE,

AR RIE 0.8%LL EOIREDOEISIT 31 A (9.7%) ThH-o7-,

Salt taste sensitivity (%)

Average value of salt taste
0.4 0.6 08 sensitivity
Study i .
subjects 8.4111.3 Study subjects _
(n = 320) ! boys 0.50 girls 0.49
0% so% 100% Normal college students
g ‘ men 0.65 women 0.63
/ Jon. J. Nutr. 1988 ; 46 : 211-216
{Normal subiecgsﬁ

7 Salt taste sensitivity |

0.6—0.8 1.0~
20—~44yrs
(n—161) . 1
| *
| *
- RN S
(n=58)

% p<0.05
<{Hypertensive subjects> * % p<0.01
20~ 44yrs

(n=d4) .
1
5~ MR S
(n=43)
(Mean+SD)
L A T | L L L L 1 1
0 50 00 0 0.6 0.8 1.0 1.2 1.4 1.6
Percentage of subjects (%) Avgirage value of salt taste sensitivity

Ipn. J. Nutr., 48 (6] 267—271 (1990)

Figure 8 Salt taste sensitivity compared by age
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BHERES LIRS Na/K b & SHRE BEMRA ORIR & OMICAH E/2BhE TR O 227
STD, RSB/ NERICHERICEN CTHES OBV BE 2 P52 ENEETHD
ZEERBRINBRBE CEMLIZ LIIAERTH o E R D,

BHEWRBMERAICHEL > T 10 AEXRICFEm L7231 2y MRETIE, 9 A2 T
BIERE R EN AR Ch o7, £, RERTEBREMREOHEBMEORFEZ AN L LE
i U7 PR A SRR AR R & — B L7 E#IT 60.9% ThoTo, ZNHOFRERNS, /N
1% 4-6 FEELHRIZY VA T E MO RIEREREEREL EHT5 2 L3RS ThHo T2
EERD, LR b, RO LW ) BB RER ORFUITIREIZ L0 M AED
bHLEZOND, o, MAEIXRONWIRERROPTHERD X 5 Itk L2 7ET
Fhi LizTo b, EUERR IR K DWREMA L 1T R R D RN & 5,

ABFFEDTRIME, HIB D R/NFIED 4-6 FEAZ KRGS, /INFREEGH, HKEEGm & KB &
TEDEEE L TRBELZF M L2 &, 612, FAEDOMKRELREL IORA L THEID
HHRA~OHHZ B TE 22 L TH D,

ZABHERIC XY, VW, G K OREBEGHO BIEERA~ORLAEE Y, Rk 28 4
3 HIZ KBTI E O & B3 - RYBERAEHET 272012 K iTRE g SN %E S
2o VR 29 FFHEITIE, AMFZRICI W THEE SR, JRY Na/K bk LOREIEZHAE
L7 4 BAREZNRIC, 28% (6 F4R) ICFHFHEZITY, Bl LRy OBk

%Ll U7z,

5. fiinm

IREOHEERIEERE & R Na/K HOFERERICESWREE v 77 LA %4B% L
7o AR LOHEHORRIEZ MR L TREE Y HITIRER ICRA L, @ERICIEN &
OMFHERE T+ 25 Z ORI SZHHE 25 B CTE LI-RHE T, AEWREHEE

TR e e LTz, 1R EMERR LT TIREDIRVIRY | TiE, BEERIIE 5
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DOEEVNZL AN, AR THEM L-BEEIL, BHEEED 1 DOHEL LTH

NThHHEEBERD,
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235 3K

1

AR S MERIE T 2 W6 U CHS ISR 2 8T el 5. 5 6 IR & i+~
F—7 I @ MLEZROG & RER R, 2017 425 A (1)

MEEM . NEEITRBEAY T L ICBT 2BENAMRIZONT BDHQ VW&
BIR¥E. K& A7 20155 Autum: 38-41.

Ministry of Health, Labour and Welfare, Japan. Dietary Reference Intakes for
Japanese, 2015. Daiichisyuppan: Tokyo, Jsapan, 2014, 250-251.

Nishimoto K, Hirota R, Egawa M, et al : Clinical evaluation of taste dysfunction
using a salt-impregnated taste strip. ORL 1996; 58 : 258-261.

PAAHE D« ORI « Y vt A TR KL DWTERA. IR 20045 160 195—
198.

AL TFFF - BRI E RO W R &R RIS T DR, RFEFME
1988; 46: 211-216.

R THF - EEE RS I RE O RZERERIEICOWTEE 2 W), REFESHME

1990; 48: 267-271.
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55 E KGR ORER LR EHE

5-1. H1Y

2015 4 4 H FEBIFHE O K BTAL/NVFAR A 5RO 4-6 A% G sl 1 R & VT
INFEAEDOEHRERERS L ORT Na/K Fea g L, SEE L OREZifr Lic, £ ORR,
RED 3 EHITREOMEHER O ATREME R S5 &I, B o BB RH Na/K b
ERERADOEEARTZEDRW LN E o7, Raxm AT 2 REOHIEIT 16%
X o T, BMEE T 21T RIEBREZ D S5 LI, K oFREEsnL
TNa/KHEAZEFSELZLAEED THY, FoEIT K OFREL NS E220%
72 51k 40 Th 5, WEOBEER LR OB ZHELET 27201013, FEICHEE T 5
LT, MR TR T 2 ENEIETH D, AL, 4-6 FFAEREDRPHE A Z
FREEDORE 2 Lb—v a7 Fn—F& LTRRT2EMT, PRERICBITZ2RES

LR DR SV TR L7,

5-2. Fik
5-2-1. %f%:
AT, 2015 4B O SR & i U 72 5L R K BTN/ NER A 5 AL OB
BEXGE Lic, BRFX 1K, B2 —FRAKRICE2FRGBROMIRNIE, 3 ADRE

HEml LV ER SN Tn5  (Figure 1),

5-2-2. BIEIRULEFRE
K WIS /INFRED 3 NDREHG N HHEH 1172 2016 4= 5 A & 11 H OFRFEBHEAL I
PE-T, WE1ANLEHZY ORERMLELFHAE LZ, BRI 6 2% 1-2 4, 3-44F

A, AL 2FFET LIS L, 34 FAERRI/ER S (Figure 2), 1-2 4121
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RSO EREZ IR TR L, 56 AAEICITERE TRt SN D, AREICH V= 3-4
EAEOERNIFRIL, 185 ROFEKHEND 5 A 5 A4 (156/) & 11 Ao b5 A4y (15
) OFF 30 BYEFRIH Lz, B RICERSKIZEARREZOERICKLY, =7 L%
A Ver.8 (B ZMWVWT, 1 &RORERE, VHRERAES L O Na/K oz

HH LT,

5-2-3. R Edi
K BISZ/NFRED 3 NDREEGm G 472 2016 4 4 H-2017 48 3 A 0 itk
(Figure 3) [Z1€->C, #2HEEH (B/4F) B L OEE (gfF) #HE L, 2L, ER,
T RE, RITEAEY —, Rt 100%ECEE, BB L2 mEER85E - R9to 5 =AY
JCHELE, EECRENTAROERL, THE Y a7 VEBAASFREM (2008 4)

NCEHE ST B oERE X (100—FEFEEY%) /100] TRD-,

schools method of school lunch preparation school dietitian meals/day
A | — school kitchen < @ 195
B
C school meal center < ®@ 323
D
E — school meal center <« @ 181

Figure 1 School lunch at five schools in K-town
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5-3. fER
MG 2016 4 5 H & 11 H 04 5 o RigiRfiteE (1 &éd7=v) % Table 112
RY, 34 FEAOKBICEIT A BERMLEIL, 24+£0.6g TH-o7-, K OfEfMLEIT 972+115
mg TV, Na & KORAEENLHEH L Na/K i, 1.0+10.2 Tholz, R/NFERD
2016 = 4 H-2017 1F 3 A OFE MM E 4 Table 2 1”7, R OFLETRMEEE (1 4
BHI20) I, ARG R, HHERFE19RIThH o7, o, REEE 1 FH2Y) IT4ER 438
FERSE 405 g ThH o7, EAEEITCEI 100% R, B2 MEHE LT44T 1m
1 HFH7y) RSN TV, JR/NFRT 34 FEICRE SN okER 14FH
720) 1FRE 1 AHZY 1,194 g TH Y, =S HIER 185 RO RICH T 57

HoERE 1/&H-V) IHE1 AT 65g ThoT,

5-4. HE

G NERE 3-4 A DO RIEIRMRE (&) X, 24g ThoTo, CHREEIE, FGRE
N L 0 FAGRENILNE Y 2D TN D, BUTOFKIERERMILIE, EATBE OED
%5 THARANOBFHEEILNE (2010 F55K) | 10 255 & L, SCRRFEE R 19 FEIZ1T-
7o TIREAFEORATEFEOFEEFA] W 26 WNNS, MSZITEIEN B ARRARN— Y iREtE o »
—MMT o7z DEAL 19 FEREAEOBFRIENLE) 12 OMREMWEL, —MUEL TF
B 25 4E 4 A DTS Tnd, ZotiEic kv, BEOBEMH Y 8T 10-11 /L% (56
fEE) T3.0g KNG 25 g K MET L, 895k (3-444) & 10-11 siEIT Iz 25 ¢g
i & 7p oo, AMFFERERIZZ 0L LT e, L LR G, X580 5 F41T 3-4
FAED 11E, 6 FAIE L1112 FELRBEEL TWD 2D, 56 FATITEELEZ TN D
AREMED B Do

TEARANOEFEEEEE (2010 Fhi) ) 10 1%, BEHRYEOHER (g KW/H) % 89

MOBELI 70, 10-11OER 80, LR 75 L TWAE, LLEND, FORIIHKER
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SNTHATO THARANORFELRUERE (2015 £l ] 19 TiE, BHEMHSEOHFEEL 8-9
DB 5.5, &I 6.0, 10-11 DB 6.5, & 7.0 ~ELETL T D, Pk REEIUE
9 T, RS EEZ [HARAORFEIIEE (2010 F£iR) ) 10 O BE&OFERH T & D
FE)D 33% AL IAEEE LTWDH 0, PR R TORERMRIIEIT O R HULYE
BB, EHICHESINDZENEE LN EBDbiLD,
3-4 LD K OFEMLEIX 972115 mg TH o7z, FRGEEIULAE 9 |21, =3 L¥—
(kcal), 72AE<HE (2, IBE (%), BEHYE (g, AU A (mg), # (mg), ©
#3IA (ugRE), 43I B1 (mg), %I B2 (mg), ¥ I C (mg), BWidkiE
(g) IZOWVWTEDLNTNDN, KIZOWTOREAETZR N, [THARANORFEEILYE (2015
) )W Tk, KO BEAEE (mg LA E/H) % 8-9 5% (3-4 442) D F %4 2,000, 10-11 7% (5-6
) DR 2,200, &R 2,000 & LTV, SR FERIC AERED 33%A0 4RI
BUILEMEME T 5 & 34 FATIL660 mg &720, xIGUNFRTO KiRfhEiT 2t
RTEETH D LT, 30 B TORNLIZIEW T K& 660 mg # Llal> Tz, L
MLRR S, KIFHEIC X 28RS ICTE VI Lo nizw, EERORMEITIRLR 5
FHLZE KBRIHLTRIEEZA 6N, [IETHIH A ARRMD R (2009 4) | 19
I, FX_XVIEFHTHIEICED KED 54%HO L, 71y ) =TT 5 2 L AVR
INTVD, - T, EEO KEMILETEEEZTHZ L TORW AN E X 615,
Na & K ofefitE2 DR L7 Na/K i, 1.0+£0.2 Thotz, FEEFEEI L D TR
26 FE[E RAdAE - S gAm s 19 (21F, 7-14 5% O Na EHEI 3,475+1,126 mg, K D&
BT 2,135+£593 mg L/AREIN TS, ZHUT XD Na/K FHid 1.6 £ 720, ARUFFEOHE R
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Table 3 The fruit which was served by school lunch in O-city
(From April, 2016 to March, 2017)

number weight (g/year) month
strawberry 3 96 4,1, 2
kara mandarin 3 50 4,5, 6
dekopon 2 50 4, 2
orange 2 67 4,5
seminole 1 25 5
new summer orange 2 67 5 6
melon 2 20 6, 10
watermelon 1 20 6
cherry 1 8 6
frozen orange 1 100 7
grape 2 60 8, 10
fruit pineapple 2 40 11, 12
frozen pineapple 1 40 9
Asian pear 1 33 9
apple 5 250 10, 11, 12, 1, 2
mandarin orange 4 400 10, 11, 1
pear 1 33 11
persimmon 1 33 11
kiwi fruit 1 50 12
navel orange 1 33 1
iyokan 1 42 2
kumquat 1 10 2
ponkan mandarins 1 25 2
total (/child) 40 1,552
blueberry 1 9
lemon 2 6,7
fruit jelly flat lemon 1 7
mango 1 7
apple 1 2
total (/child) 6

5-5. fitiam

R D JRIG A & Felie L 7o/ NP RS, PG B 1T 2 Bt JUURY O f2 i &
DVWTHAE LIEAER, THEORBICRIT 2/IERIEIL, 24206g THY, FHoOF
YrgfEg (1FH720) 1%, AR 6E, HHRFEIIRITH-7-, BUERNOFE L LA
WAL R IBAT O ARG B FEELNE 9 20T b DO Th o7, RO EI TP B
R 10 [ TRENDEDK 1/6 ThoTo, 4H%IL, FRAGRICHIT 5 ROt
OV HIE LoEE L, HIRORBFHEICEWTHLRYOBREED T ZERNELE

A%
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