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KED6.1~8.8g, FTEDS.8~9.0g b TH
S, BADOSERNI 7T, TAVH, a—wn,
22,77 ) AHEATSBEMOR L Eh L2
fr, 156, 2262 & Efi& @i, —J5, » Vv
AEREY T AR b ) v A BRI LT
L, HAO 3 £ SR53E B P40RL T &K
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FRE T - ot (n=55) IHTC, 24EFBOR
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BOBELEL T 35 190F 4 »F7 V—XU
MFIHWA 5 | RIEEM, EXECIES XE
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TR AV 19854E D B 1991 4E e s C 1.5 % L - o
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RE ORI L1810,

AR CRBHEC BT 2 FTHE LD X v BT
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AV ABIOF Y)Y A/h ) T AROIE LA
G Uiz,

DO RETIIRATH (1982~864F) & 5k
B (1990~944F) DIEBRBRL DFLE40~69
AR L Lic, TERBRZ ONSEE L4008 Lo
ERTHY, BHHELHA TS, FhlNT, EA
ELTH~ORFBLoBEROBZTL2E (W
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2L, NREHNEEF 2 O A B Uit
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LRIfAL, |ABIKTT5X 5L, RO
PULFRIE LT, 4L DTS5 A5y 72582 H
T, 2REBERTH5HEw L ote, FLTC, ER
BT o IR E B RBE OB ) OB MATHE LT
bbok, BHEHESETLL ORBOEE T ER L
T5% (&B0H5%) it/ MIoREAR (1/
S0DREHE) HFAGED, BRET - oL
REX10m B CRIEL, 2ml O5H5v S
T —T0°CICIRIRFE L, 1 5 BHAC 40t
(BAa2775) & ¢, M—oflEs H.1) iy
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FEIVAEND Y ADRBEIFoTz, X HICHT
B L BIOEIRBE O WA T T 5 e, 24
WA ORES » FH, IS 2BED= v b
v — R (Urin Control=1, II, UR SURE Che-
mistry, USA) ®HA LT, HBEBELIT -7,
BED 2 v b — VIR OREOFIE & Bkl &
DIRED, FFD T A, B )Y Arbiml.0%LL
Tkt olz, ¥, 2V e —-AROHUEH
BHEEBHRE T Vv A, 2 v AL
F15%B LT TH oo 1 HORPREIENE L
F YT ARENSELS VY YA (g/H) i
BLTRDI, REOF VY ABIOH Y ¥ A
OPEMEY 1 B mmol B+ LT3R, Fr t
VO R/ DYV T AT F PV P ALES Y T AD
mmol th & UTEM UL, URHERSEECE
S hiconBrOHB Ot DRiH (1982-864F)
& 198289 DB R EMETI2 AR LT, 7
NMAVEZ Y VBRI Y 2 v T F = vollER
fTotee 7 V7 F VB DS HiD b T E+2
BRFEEOHANTH S, 0.40g KD L ik
2.50 g DL ERBAME L U CiEdlz, Zhb okt
A RTHILH, BREGHL VBRI RS &
Erxbhicfl (BRD R, 28RS L 1xge
RRRILLE), F72iRED500 ml RiGOETH -
T2 XD, BRIBEEICIT ORI ENDY
Brixeplh@ UC, BREGEREL T
jo] 7‘:0

REoRE, 7bV YA, Yy a0dilE
W, M, i, RECRAEOEE, SimEOR
BREOHRC X » (BRI 5 LRTFHEIHh
LT Db, ERBEEOVHMEOHT 58, ©
NOEDHRERC X BREIMED L LBk
wBITHZ L& L, BIMEORRE, WHE (b L
IR oBmMECEFEIEZT L - CHEEL L
7o

P - FRB I R BUR O SFHE % R OB
EHIICEN L, WM CoESY Student D -
EH TG Lic, ¥ - EREIICE RSO
SERHE A LSSV X O R OFIER CHE L
oo 3O, t - ROIECHEAOFEL, % &
MEDREFEOFEINIC, FHTTE LSy
OB X DR ORISR CHE L, BB
TNC, WREL AV,
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I WrsesR

1 BRBFRZ O GEL, 228, 22
R, URFHEEROT TH RS I OCF0E &% R
T BERBWEZ ORNRA DIZRTH (1982-864F)
TUH19804E & 854E D40~ 69550 [EEATHZ A 0 DIF
BWAB %, B (1990-944F) TIL19904F 0 5
HBEA N AT, 40-69ROBIRBMBRZ OS2
LT T8 ©69%, LC8T% EBERTH -
Too B I\ TIZ40-6988 D Z DKL B T60%
AT Uany, Bo60mflcii77% SRR L &R
Thote, 40-695%E D CILHIATH82% & i\
XBERLR LI, ERBRZZ2EOPTCOER
HET LB OEIE, WlioB 2%, &<
6%, HBHITIEBL L L34-36%CTh -1

Rt (b V) v o) BElE, SRR
BB T B & L4069 &5 0.9-1.1
g/H (1420 mmol/ A) HEWET L1z (F2),
FEMBRAC AL &, RbRE (1Y o) ot
MEOE TR B4 & L 40 b ER B I
TREM oI, 0RARDHL TR, BORPE
WHEEIT 1 BER10g AT & fe oo Wb
v A BEH-EE 5 O 605 T B e B LA LAk
TR E BT o T, BRF PV O A/DY
U AR D4R TIE T EE %, Fofhho
Y, FERB CIAERCET L, ok, REO}

a6l HANHEE

105 897

50K AL T, BHARC LE» - e
2, FOMON, FEE IR LB TEYR
Dich Tz,

RAEE, 7PV YA, DUTA, FF) YA
[79 7 A OHER, REYEmED DA S
Bl AR 3R T, RPRE (1)
£) OBEMEOE T 134069580 B & 4 i E
OEEED » OFFIBEE R LOF Rk X
<, BLEDEEAD ) OB TERTH o7, R
AV Y A OPEREIT40-695 5 OB ME OB
LOTE T e D E T IMER 2R Licd, Bl
FEOBEHD h OFETIXE B e ki Tods - oo
4069 A DOV TR R O B D v BT,
Reph Vv s QPRI S 2 i (kB fo b
ol RAF MY v a/H ) v A KIS IEREA:
DINLTEBROCTET L, ik, REDOTHE
WRMEDBERED b OBt C, BN
HUBWERDA RS Ich, FofboREcidai
BRI CEI b o T,

EMEDOKEEOHJANCHN Lick » &
4), Rt (7 bV v a) odRkE0ETIL
40-69E% B CHRIMEOKERE T LOFTI b b D
B HARORK E o T, L CRmEEE b Ak
RAET Lico A ) v A 0BT H &L L b5
BREOHFRC b b TH LMo B A bR
Mole, RPEHIVTA/F Y v a2 HITBLEL

R EREBRRZONEER, ZT2ERS JOURBBRORTER
3 L'y
4058 SORMN 60mRAY it 40R%A% SOREN 60REMR E
A (1982-86%F)
B (M) 1,105 1,016 613 2,734 997 1,076 846 2,919
ZBEH (L) 656 708 536 1,900 820 951 765 2,536
(%) (59) (70) (87) (69) (82) (88) (90) (87)
BRETHR (A) 152 168 90 410 30 56 69 155
(EBRETERI)* (23) (24) 17 (22) €)) 6 &) (6)
%I (1990-944F)
SE = 0N 1,326 1,061 844 3,231 1,266 1,004 1,019 3,289
ZHEH () 755 552 646 1,953 1,097 749 853 2,699
(ZRE%) (57) (52) (77) (60) (87) (75) (84) (82)
BRETHK (A) 177 181 213 571 299 263 328 890
BREETHRI* (23) (33) (33) (29) @7 (35) (38) (33)

RHEEH ¢ BT 19804 L 85E D HEITE A D O A O, BINL19904ED FHESTA 1

* EpEH, BRYELSET LcBogls



898 a6 HALMEE 105 SERLIE103 158
9 MEERBALE, FrV YA, DY YA, SV TA/HD Y AR, BREOVHEEERFELEOHE
5 T
40884k 50REAY 60mf% FH* 401 50%4% 6051 i
IERER (g/H)
it 13.3%+4.7 12245  10.4%4.0 12.1(0.2) 13,3452 10.6+4.3  10.4+4.3 11.2(0.3)
I 12.9+4,3  11.5+4.5 10.0+3.6 11.3(0.2) 10.943.9  10.4+3.7  9.1+3.4 10.1(0.1)
% (pfH) 0.02 0.19 0.42 0.005 0.02 0.78 0.02 <0.001
F b+ Y7 APEEE (mmol/H)
Him 998481 20877 17869  206(3.6) 227490 18174 177£73 192(5.3)
i 209:+74 19776 171462 193(3.1) 18667 17864 155:£59 172(2.2)
% (pfl) 0.02 0.19 0.42 0.005 0.02 0.78 0.02 <0.001
# Y v AEEEE (mmol/H)
i 53.4£20.0 50.7:£19.1 43.4%17.2  49.8(0.9) 58.6+924.4 50.119.6 50.9%951  52.3(1.6)
i 53.8+18.2 51.2£19.0 50.6+19.4  52.0(0.8) 51.1%18.2 56.04£20.8 50.7+19.0  52.4(0.7)
# (pf8) 0.84 0.81 0.003 0.07 0.11 0.05 0.95 0.95
FEYYA/HY YA
G| 453154 4.44+1.70 4.44+1.79 4.45(0.07)  4.10+1.24 3.78--1.37 3.84+1.45 3.92(0.10)
# 4.034+1.93 4.08£1.48 3.60%1.30 3.90(0.06) 3.86£1.42 3.39+1.13 3.26%1.22 3.49(0.04)
# (pfiE) 0.001 0.04 <0.001  <0.001 0.32 0.03 0.001 <0.001
RE (ml/B)
H 1,799638 1,867£613 1,5994615 1,799(31) 1,5754626 1,402::507 1,557810 1,506(45)
I 1,7114615 1,836715 1,705577 1,752(27) 1,537-533 1,658+546  516-:508 1,565(19)
% (pfl) 0.20 0.67 0.15 0.51 0.72 0.001 0.69 0.22

* ERTRTNE () PIERERE

FRBEOHEC ST, ETH L METHE
MER L, 7o, REOFHEIISMEOKE
OB T, BT LE» -
2, T OMOFETIIRE & B cET i o T,

v £ 3

WIS B HZOFHE* + v _X—vOofkEE &b
@, MR 40~695% B FIT 6\~ T1982~865F 5>
51990~944R I I C, URRbORE (-
Vv a) oPEEORA, RFH Y v AR
WIEE, BIORFF I A/H ) Y AkD
BOBRD BRI, ¥, BHORESBIMES
AR - 7o40~69E L TR\ T, BET — 4 &
LT, BRLABCRE (1) v a) opitE
EF LV T A/ YT ALROBIBAELR, A
v AP B OE T L A Tl o Tz, Bk
Y, RPREHEEOETIR— B HH1.0gT
Boic, BIMMECHEOEFRC L - C HERDOR T
AP EOHB A I L L 2 A8 L b En
EOBAED B A FICOETFAREWEECS -
Teo =7, BIMLEDRERED B HENINEIC
N, RAPAESIEOETRAZ V&V 5 EA
EA BRI ot Bl B CcoRE

(Fr Y va) OPFEOEANL, 2 v e —n
R BOCIOBEEEP M L Ty, »oRED
SEHE B BT BRI TR LT inn o &
b, PERLERDOBIEC X 5 AR E L i
<, BBOBEET SO LA S iz,
WICHTHHD D EINC T COBIRBE O HEB %
BRT 5 B, BREME OERONRF O
T CADENRD D, BB LChLaiiin o5
whld, BEOZLRY BRICHEE Lic60miic
BT, REESRBVEZEZ bR, ZIDOWT
RIS B MEZE O Licicd, BiE
DOEERED b ORETORA - I 2 TTRE & ¥
Wiehic, BoOERNRCIIRboRE (Y Y
2) OHEBEDETXERE CIX i o7edl, # Y
v A DOPREEOHEMA ALK, F LYY A/HY
Y AMEEBCET L, —F, ZoEmEDRE
Fd v OB CIERPORE (5 1) v A) OB
BAWOHETL, » Vv sditEci it
Mofehy, LUV A/AY) Y AT ERCET
Lice TROOBBERETHE, HIRSHHD
WEx « v —vieffoT, BERORE (1Y
v.4) OENED LSBARENASDF P v A/
B YT AABA L L MBS, L Lics
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%£3 BOEREOEENCHIMSEIRFRIE, 7MY YA, HV YA, FFUVA/HY YAk, REOE
IFRIEPIEOHR, 40~695%

BEfE® b B L BEfED BEfEin L
FER
it 208 202 114 41
i 231 340 329 561
REDHIER (g/H)
B 12.1(0.3) 12.0(0.3) 10.9(0.4) 11.4( 0.6)
%I 11.2(0.3) 11.4(0.2) 9.6(0.2) 10.4( 0.2)
% (pfH) 0.03 0.16 0.003 0.09
> b Y v AHEE (mmol/H)
HiER 206(5.2) 204(5.1) 186(6.2) 195(10.2)
e 191(4.9) 195(3.9) 165(3.6) 177( 2.8)
% (pfE) 0.03 0.16 0.003 0.09
# Vv AERitE (mmol/H)
BiER 50.1(1.3) 49.1(1.3) 52.1(2.0) 52.4(3.0)
#3u 51.8(1.3) 52.3(1.0) 52.0(1.2) 52.6(0.8)
% (pf#) 0.37 0.06 0.98 0.94
FrV Y A[H DT A
FEiip| 4.40(0.11) 4.48(0.10) 3.88(0.12) 3.84(0.20)
HER 3.90(0.10) 3.91(0.08) 3.39(0.07) 3.56(0.05)
# (pfd) 0.001 <0.001 <0.001 0.18
RE (ml/H)
Giipiti] 1,842(44) 1,709 (44) 1,527(53) 1,443(86)
il 1,732(42) 1,767(34) 1,565(31) 1,565(23)
# (pfiD 0.07 0.30 0.54 0.17

() Prersgiiasze

b, HBRHAEAYREL CHERT - Thitwhic
B, WEX v - VORREYEBRCHR T &
TREETH S,

AW, BMEDIED B BRI WA
N, RHF Y)Y AOTEHEEESKE AL

fedd, FEBOREINCIIFEEOERAL ARSI

Motn, THITFREREOBME TR HEOBEIM
ExTRE D & X b WE~OBIE T2 T
o LR, B2, RZoMREHNE, BRE
BR&EC X VR R IERE BT A EER S T
LI X B b0 LHIX A, EE LR, FAT
TRIMEE (40~69FB L) HRRE LcREH
FBOBRIRE & WIE BT 585, TBHo%E L
(BEOBIR) L oBEY S L5, 2
ERAH S < BIEIRECE T a0 WHE L,
BIE BT 5 TBI A BRIA L e BB\ &2 RD
T\ 518,

AR BT 5 REOTFHEREOWA D, &0
X5 7cfedh, FRBIOBMAIC X 5 Do onT
X, ROGHOXTIITETH S, & ORIEHC
SHILT B fodbd, ABPCIL19874E X b 24BSHIEIR &
g v 7 ARG & o THFE ORI 40~
6915 I #I200 Ao LT, 24BFHIBEVH Lk

" IAREREYER LW, FORE, 1982~

865ED 15 1987 ~925F VT 2l T40~69F A F CRIE
EREIS Cl8g, T TLIgDETEADTE
b, TOEKTFXARL, 2FH0, L 5@OER
BOETCIAEZAPKECT EXTERL O
;“)19)o

Ry v o agEtEw B L ik, 60BN Brk
WTDLEEHM LIz, ZOBEITY Y v A
DB EL60RAB I\ COZERE M L
(1 B ¥ #52.8 mmol A 562.3 mmol ~H 0 : p=
0.03) &\ 524G LB X A E L &S
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R4 BIEOFHEEOEEIC R 2MGERPRIE, S PV VA, 2VTA, FLVYA/HIYVY AN, RE
DEMTRETISEOHT, 40~695,

FIEED b KRR L RIRED b TR L

Fiacesd

BIHA 117 293 52 103

R 141 430 188 702
REHEE (g/H)

AEA 12.1(0.4) 12.1(0.2) 11.5(0.6) 11.2(0.4)
HEA 11.5(0.4) 11.2(0.2) 10.1(0.3) 10.1(0.1)
% (pfHE) 0.28 0.009 0.01 0.008
>+ Y Y APEHE (mmol/H)

RiTEA 207(7.1) 206(4.2) 196(9.6) 191(6.4)
3l 196(6.5) 192(3.5) 169(5.0) 173(2.4)
# (pf#) 0.28 0.009 0.01 0.008
A v agkEEE (mmol/H)

BiTHA 51.5(1.8) 49.1(1.1) 54.1(3.1) 51.3(1.9)
A 53.3(1.6) 51.6(0.9) 50.7(1.6) 52.8(0.7)
% (p{H) 0.44 0.09 0.33 0.48
FRYVTA/HY AW

BIHA 4.26(0.14) 4.52(0.09) 3.94(0.19) 3.93(0.12)
B 3.87(0.13) 3.91(0.07) 3.59(0.10) 3.46(0.05)
# (pfE) 0.04 <0.001 0.11 <0.001
RE (ml/H)

A 1,788(37) 1,754(59) 1,595(77) 1,464(55)
B 1,774(31) 1,683 (54) 1,516 (40) 1,578(21)
% (pf#) 0.77 0.37 0.37 0.05
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CHANGES IN 24-HOUR URINARY EXCRETION OF SODIUM AND
POTASSIUM IN A COMMUNITY-BASED HEATH EDUCATION
PROGRAM ON SALT REDUCTION

Hiroyasu [s0*, Takashi SHIMAMOTO*, Kimiko YOKOTA?*, Mikiko OHKI**, Tomoko SANKAT,
Minako KUDO*, Michiko HARADA?*, Yoko WAKABAYASHIZ*, Mieko INAGAWAZ?¥, Akihiko KITAMURA®*,
Shinichi SATO**, Hironori IMANO**, Minoru IIDA%¥, Yoshio KOMACHI**

Key words: Sodium, Potassium, 24-hour urine collection, Trends, Community, Health education

Purpose To examine changes in urinary excretion of sodium, potassium and sodium/potassium ratio in
a community-based health education program on salt reduction.

Subjects and Methods The surveyed community was Kyowa town (census population in
1985=16,792) where we have conducted a community-based blood pressure control program since 1981
and health education on reduction of salt intake since 1983 for primary prevention of hypertension. A 24—
hour urine collection was conducted for systematically selected samples of the participants aged 4069 in
cardiovascular risk surveys in 1982-86 (early period) and in 1990-94 (later period) to estimate changes in
urine excretion of sodium, potassium, and sodium/potassium ratio.

Results A 24-hour urine collection was available for 565 persons (410 men and 155 women) in 1982-86
and 1,461 persons (571 men and 890 women) in 199094, A decline in mean sodium excretion was larger
in ages 4049 than in other age groups, and for ages 40—69 combined, the decline was 0.9-1.1 g per day for
men and women. Mean sodium excretion declined to 10 g or less per day for men and women aged 60—69.
Mean potassium excretion did not change except for men aged 60-69 with an increase in potassium. Sodi-
um/potassium ratio tended to decline for women aged 40-49, and declined significantly for other sex-age
groups. A larger reduction in sodium excretion was seen among persons with a history of hypertension
compared to those without it.

Conclusions A significant reduction in urinary excretion of sodium and sodium/potassium ratio was ob-
served in a community-based health education program. Men and women aged 60-69 reached a recom-

mended level of 10 g or less in sodium intake.
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3 Department of Epidemiology and Mass Examination for Cardiovascular Diseases, Osaka
Medical Center for Cancer and Cardiovascular Diseases
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