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Fig.1 Location of The Subject
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Fig.2 Dietary Salt Intake Estimated by
- Dietary Survey (24-Hour Recall Method)
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3.1.2 24WFMpRepPEIL IR

TANMXRY 387+ AMKOE 2 LR, # 7 & DV T24IE[E R O R ET%
Table-1ItH Lico VA NMRREBVWTRALRVTN 5eRMOBINTZTHY, 207 5
AWK T3 ZMRI0gTNEONEITHD 5>fce PBTRDZMNIT BT 4 AMXDOITHAY A N
MK AT REHINEXZVWREMNS O N, CNBHHMEOPTOPTTME N L L
S LTV B, ERITHUET O T 4 AR COUSRIFEOMM 255 &5, 9BITRE
11.9g fiEl.1g TH Y. LISV TRIPGHUER BV THEERBEE T3 ETbh i,

Table 1 Individual 24-Hour Urinary Selt Excretion and Na/K Ratio

Subject NaClx Na/K
Ares Sex Age Helght Tfelght (wEa/1)/
(cm) (kg)  (g/day)  (mEa/1)

M 24 175.7 84.1 3.8 0.60

F 25 174.0 104.7 - 1.6 0.49
UTHA

F 43 161.9 71.6 2.1 0.44

F 55 163.5 112.2 0.9 0.38

M 56 176.0 111.4 13.3 0.47

KOLOFO'OU M 70 165.0 88.2 10.9 0.89

F 60 164.2 113.7 8.4 0.43

xcalculated from Ne value

3.1.3 SRR HEMNaB FROFHiIEA SN E N5 1 BRPHRIER

FRifRS N, K, CIR O 7 v 7 F = v P o MKk JSE i % Table-212 % U 720
FRY Y AWER T 7 5 AMRIVE, bk, 240V TRE ¥4 AR E Y FRIEEY
(534 ¢ P<0.05, ZefE : P<0.01 24k @ P<0.001)s A Y T APWEICDVTIE Y A NHIK T
BOMm A& 50 (bl P<0.1. 4k P<0.1) o E/Na/KLETHTD T3 07 4 AKX
DIVES ey U T A AR EDITRS TS (U3 @ P<0.1, 2cdk © P<0.001, @4k :
P<0.001) » T 7 4 AR CRAKIBINEAZ W &2 HE & €5 (Fig.3),

RIS OJFES T KIREM 2R OMEIE e « Fiih « SERZTH L
LiclHZ v 7 7=V, 6, 1 BBt oedl 2R 7 (Fig.4) o ©
TNORMOMEFR LA 207 3 AR BVTENREOZ WHRMHER SN,

3.4 MZIReh AT AR ATE Tl 7o 1 BRI JE 7 o fEse
DR & TRIEL MOED (500ce) KHBAEHORMFERFENLTd W, it
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ERBHR & BIEYEN S 1 BREPHER 2 HEE Lo Table-3IRT L&y T AN
WK TR TeR MOB 0% ETH O, 10gREEI05TH B, THEHLTIE T 441
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Table 2 Urinary Na, K, Cl and Creatinine Excretion for Morning Voiding Urine
Area UITHA KOLOFO'OU
Sex Male Female Total| Male Female Total| Statistical
[ten (n) (15) (20) (35) (1) an (28) Signiflcance
Na Hean 57.4  54.1  55.5 |104.0 103.8 108.9 | U-MALE<K-MALE:P<0.05
(nEa/1) SD 56.5  42.3  49.0 | 48.6  46.1  47.1 | U-FEMALE<K-FEMALE:P<0.01
U-TOTAL*K-TOTAL: P<0.001
K Hean 94.6  100.8  98.1 | 76.7  78.8  78.0 | U-FEMALE>K-FEMALE:P<0.1
(uEa/1) sD 50.1  43.1  46.3 | 36.0  34.0  34.8 | U-TOTAL>K-TOTAL:P<0.1
Cl Hean 79.8  70.5  74.5 | 112.8 116.2 114.8 | U-FEMALE<K-FEMALE:P<0.05
(nEq/1) S0 69.0 31.8 51.4 | 52.0 68.7  62.4 | U-TOTAL<K-TOTAL:P<0.01
Creatinine  Mesn | 130.2 126.8 128.3 |136.7 132.0 133.8
(ag/d1) SD 57.6  65.3  62.0 | 58.5 61.0  60.1 n.s.
Na/K Mean 81 0.70  0.75 | 1.51  1.4d  1.46 | U-MALE<K-MALE:P<0.1
(nEq/1)(nEa/1)  SD 1.02  0.70 0.85 .72 0.61  0.65 | U-FEMALE<K-FEMALE:P<0.001
U-TOTAL<K-TOTAL:P<0.001
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® ®
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-Fig.3 Na/K Ratio for Morning Voiding Urine
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Fig.4 24-Hour Urinary Salt Excretion from Predicted Creatinine
and Na/Creatinine Ratio for Morning Urine

(=) 24 hour urinary Na excretlon Na= Na(nEq) x PRCr PRCr = 24 hour urlnary

=16.285 x XNa®-“®° Cr(ag/1) creatinine "
excretion predicted

Table 3 Urinary Salt Excretion Estimated by Using URO-Paper

Area UTHA KOLOFO'0U

Urinary salt
Excretion(g/day) n(%) 30 (100) 19 (100)
less than 7g 19 (63.3) 8 (42.1)
7g and over 8 (26.3) 5 (26.3)
10g and over 3 (10.0) 6 (31.6)

3.6 AN & o R EINE . PR QIE PR E o FEAL

BRRFAEH» S O QB REINEHEI T, B O24MF IR H % W LG TR O 4 Wi 2 & HE
AU REPFIE 2 Table-di /R UTco RYTH 5 O AUV S HEH T & 2405 [ 5 o 12 45 el
WO & =L TWwic,

Table 4 Estimation of Individual Salt Intake or Salt Excretion
Dietary 24-hour Urinary Urinary Urinary
Salt Inteke Salt Excretion  Salt Excretion Salt Excretion
i calculatedx Estimated by
Subject URO-Peper
Cese No. Sex Age  (g/day) (g/day) (g/day) (g/day)
v
Case | K 24 2.6 3.8 0.8 less than Tg
Case 2 F 25 1.2 1.5 1.7 less than 7g
Cese 3 F 43 1.6 2.1 1.1 less than 7g
Case 4 F 55 1.2 0.9 1.7 less than 7g
ff UTHA Area x seme nethod to Fig.4 (x)
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3.2 MZRBFEORFGRIE

Hy R AE IS % 7= 3 2235 DBk S WXBHIRTT & % & (Table=5-1)y 7 8 7 & A MUK ks
. 2HEOWTHY 94 AR E DRI (FE : P<0. 01y ZCk © P<0.05, 24k
P<0.001), MFEM DTS & 3 & KM THFK - fi v &SIk o o (B o
MEM:R&%)OWHOﬁ@f@EME%@&ﬁ%@N:n7*zMBQWﬂ%%m %
4 AHIRL 235 D 2R E W, RSB ERIEQHABIEL VEETD 50 FI2 v 4
AR TR TS E M & V3L GV (Table-5-2)e T Y A NMKIITTE, T 87+ Al
RIIIEROBMEZ LTHFL (Zh TN T%. 9%) Kl £\ ->TW5,

Table 5-1 BMI of Subject
Area UIHA KOLOFO' OU
Sex Mele Female Total Male Female Total =~  Statlstical
n 19 24 43 20 17 37 Signiflcance
U-HALE<K-HALE:P<0.01
Hean 27.0 32.6 30.1 32.3 37.3 34.6 U-FEMALE<K-FEMALE:P<0.05
SD 4.1 6.9 5.9 6.2 5.8 8.0 U-TOTAL<K-TOTAL:P<0.001
Table 5-2 Blood Pressure of Subject
Area UIHA KOLOFO’' OU
Sex Male Female Total Male Female Total
n 15 20 35 13 16 29 Statlstlcal
Iten (¢3] (100)  (100)  (100) (100)  (100)  (100) Slgniflcance
systolic  Heen 131.7 140.5  136.7 140.1 137.8 138.8 n.s.
Blood (SBP) SD 17.0 14.8 - 18.3 8.8 21,2 19.3
Pressure
(nslg)
dlastollic Mean 73.2 79.4 85.2 84.1 84.8 U-HALE<K-MALE:P<0.05
(DBP) Nij 7.8 10.1 10.8 16.4 17.0 16.3
x|
hypertensive 1 7 8 3 6 8
Hyper- (8.7) (35.0) (22.9) (23.0) (31.6) (27.8)
tenslon n.s.
x2
borderlineve 3 7 10 b 4 9
hypertensive (20.0) (35.0) (28.6) (38.5) (25.0) (31.0)

x] SBP>=160snllg and/or DBP>=95ammllg
x2  SBP=140-159maHg end/or DBP=90-94mmlig

3.3 fAMENECZ LR
3.3.1 HINREH, 5 & o FURIRE

ITHLNT & RAEHANOGEVR E OGP RTIRRTLOTBVIR & 2B D2,
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N RRPAEIE EONT RGh b 5\ RIIY 5, A 5T 5 KL » o
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94 MR CE A OBIE, v, I—vE—7, FHEGETOL XRAN
TVBHDR LYV —EDOAF VRAWE LR W, —F 307 5 AR CHE/ Y &8s —
DA EAMIEEL B &5 N, S ARINATRAMNT By T P12 T lb N 5 Fr i A
BBAEDE o TVBHINE BN G, DLV ENT—hoAENDT I
£V oA ARE S R EROD IR WA S 5T,

T CHISE U 7= 0T £ 5 0 £ KO % Tablo-6ie % U =A% BIREMIR & R bR T
VARRBEW TR O REBEATO A, BERRB T & Lo THIED ORITHINE %5
MKBBDEMD TH B, |

3.3.2 QAN — D & fHEIVRE

TEOAY R REENE 255 EFig.6 DLS>REMN RBOLZVATR
HHAROZ WIS bR 5, TIEHNEA I, ZYP 5 AWERIEEED I A -
A M- CRELTERBY Y. thd O LRRMRES T LA, TR
SAMMBADENS T LI o TE 5 QEFEINENE I3 MIAND 5o MIIZHEM %
VWHARKMK IBOAKEBENRZRETE, 1 TR 1AL 2R TREENE D v
e & %,
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Food record: weekday
830 .
0- 000 . . . 0 pattern : 0 meal with bread
2 3 1 pattern : | meal with bread
O 1 2 pattern : 2 meals with bread
. . 3 pattern : 3 meals with bread
Fig.6 Dietary Salt Intake for Meal Pattern
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Table 6 Salt Concentration of Common Foods in Tonge

(Sep.1991)
Food group Foods Salt cocentration
(%)
Dairy foods Cheese(processed) 2.82
Fish and Meat Sausage(tinned) 2.29
products Corned beef 2.14 ¥
Lencheon meat(tinned) 1.93 #
Mackerel(tlomato sauce, tinned) 1.41
Sardin(tinned) 1.04
Chicken soup(tinned) 0.92
Vegelables Mix vegeteble(tinned) 0.05
Cereals and Cream biscult 1.38
Staple foods FWhite bread 1.32
Snack (curry taste) 1.31
Taro chips 1.28
Egg bands 1.23
Plain biscuit, 1.22
Potato chips 1. 17
Spagetti(tinned) 0.86
Cereal(blscult type) 0.84
Banane chips 0.23
Baby food 0.21
Seasoning Soy sauce 15.54
Tonato pure 0.46
011 and Fat Butter 1.95 ¥
Drink water  Well water 0
Pipe water 0
Rain water 0
Dishes Lu pulu (soup) 0.87
Lu ika (soup) 0.30
Lu ika 0.07
Lu feke 1.00
Kapisi pulu 0.30
Vai hopa (soup) 0
Val hopa 0

* measured by CARDY Na lon Mater
i calculated from Na value on lavel

3.3.3 MEEMZOZ VIR HIL DV T
RAGA O A o U HINE ALK % EED . 22RO RE» 5.

NOBERSVWTHREEINEHMNZ W ETHI S N B RFIR DV TR & i G I B
THRFUERIT 2, DTRZVIFERITOR, A NXFBET AR 3 Ay LhE10AH
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AN, 207 3 AMRFESAF2 A ZHETAHIATD 5,

YA AR TR 2 A & LT RPN TGO B E BDUIER G W A Sl IR
BOLVIET o HEINILE A" very often” “everyday” EEZE LD OMT AP 3 A,
NYRNAY =, =y E—7 DEEL ERERTE > TRANLN B L IR » e RO FEIN
JBE A somet imes” DL_E D RZE A% TH 5 (DI VIETIEN60%) w &y LRI Nn o
PLORRZARBEEENZV T LADR B,

YANMR TR BINEOLHh o T (79F, 7.4g) & B A 70 £ BLILE &
"none” TH Y, FHHREB S HADORTTHMBHRI{L > TV, L LNV ENY
—22RADARNTHD, FENEARZ BTV D, Ny EAZ—HHAEMIZ I sonetines
"RHOT, ThH QBRI EIFHERMETREMNFT LVAfEEND 5, FADF LT <
IASTOREVHY S’ ARVWE BELEoNTVANHARETD 5,

YANROLYETRSBINEND » o fcehl (65F. 5.8g) 3. RIHOHIUIE
¥ ”sonetines” TH B AL HLVWAGHOBNFULIZE L AEDHTH B, NAMR LI 70 H
ORI CROTA (AEFAZIIF v VI )V —LTHMATLDD) ,HAKA (£ EFPAIEE % 2
IF VI Y —2DASHTHBD D) W EERMBARI Q2o TV, 41 €%
RRBEHOEATRINEOM Y REFIN2IA 5 H1cd 3 L Ebn 54, WIEPL R
OEFRRIEELS VST LR LU L, L EoLBEZANDZILENZ VL
JRAHBENZE D 2 LRI G CAfEEZRR LTV %,

287 3 A MK CRFRLETRIEENOZWATAY Pa—v =TI TR
DWVWTH very often” I EOFSIEOEE R LTV BAND Y (67%) o BlETRK:Z
CEMUTWwAHE (3A) & SIP0 (AR EADR—7) RRY (AYY. Tl
J255D) LT sometines” L DV FHWEZETHY, THORLAMNALIDDHDT
ELZLARTVEELTW S,

287 4 AMXTYECRUETINOZVHE RV TN ANV LN —FRNTVWES LT,
HAKARLU SIPI (v bhvEtaaF eV 2 )=k 0 EQIETEHATHEBESTRLICHD)
18 AR TS RBTIR R Al - TV 2y OEGR 2 RANT Y 515 &R0 L7 (b A
BED 2, MU LW TENY &7 —DIEMICURRY, SUPO, FRYZS & L WL 21
EloTVD EVWHHELTD 5T,

3.6 WA B 5 RIGENE AL 2 RY EFHHOTN
LRETTCHTERLLI RALRMEZLS LT ATRUR EOEHERY L AME D
mID VAL RTINSO YN b 2800 UTIIKPITORY ORN & Rl

DFEILEE. SHRA/ARDZAMIH LT E DM ERAMMAESERET M 2Fig. -1,
T-2lF L 1o,
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WXATHRZ SN TVAREL2ECNITRME. T 07 + AMXT27RE187 /B
YANMRCUHE2IGETHY, oM an T 3 AMRTHE, S RZETML T
W3, QT EHREDMD DI A2 HTHE. v A NBXTEN, 794, BRITORFL
B»oi85ELTVAEDONELV, 207 4 AKX TRIEN. 72 ARMA T H0
A B (Table-7),

Table 7 Information Source on the Rerationships
between Salt and Health

(Hultipul Answer)

Area UITHA KoLoFo’ou

Information n X n % n. b4
Source 33(100.0) 28(100.0)
Doctor 26 (60.6) 22 (78.6)
Nurse 14 (42.4) 16 (57.1)
Redio 12 (36.4) 20 (71.4)
Parents I (3.0) 0 ( 0.0)
News paper 0 (C 0.0) 2 (1.1)
Teacher 0 ( 0.0) 1 ( 3.6)
Don’t know x 7 (21.2) 3 (10.7)

* Person who enswered 'don’t know’

by oA A ORIEE I R OIS W TS e U d D &R f, AT
W 24RO, A & 2 AR EMTH B & ENTW B, KHRWED &
5 MK FERYMATT = ¥y BBVEIAET 4 0—F BUSIEES &0
B AAEEITRC & - CESE IR O th T QB2 M R AT & b 15 o TAD N B IA i
WP U RGOS E B S 5 0, & PSS T TR IR O % & QKT
FiEEHTT 52 L AMNO—D>Td » 1o UGB AT2 (> F73E S F T ©
Na, KISBEBLO' T 05 D Lbn & RIS 3 58k, 9k, SEit. HH8 L RO LM 5 1 BTN
BANEI T & 2 HERT «— v FCHMT 5O KLEAHTS 2 E M L. ZhEni.
HIE QN A D25 T &y WM O HEPMADRY S &1 b HNTH 5 AR L .
EOW MY HTADDIINRERPYHOBFROVWT L DORERMWIRE T EIRELEOME S IT
Wi MELe A TRE 2 LI R 6 a0,

PESE L DRI LT & £ RIS ORI BN EHET 1T 5 O HETHT &
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FOHIBR R A, REOHINE AL <5 &3 RRIAE (PRI JIR G
FOMAERE) ORESLIMEAW S MR TEORTIETH - oo AWK BTN
NRZEZZLAND T EMABEINZTDH &y TR =S HNEREROVH M
SNVRAREDBI LT, NV ERT =K FTRAMAEGEDLENEIHLIALDEH I
RHME A EN PN 2R Lo MIRRBE 2V TBNAFLOBD. TOEIR
NENBLORE WG E, EH—REMEAXTHNSNALMEORMHZ VT &5 E M
Sy O RRILE OREVAEEMTTAIRIEY, b vy AORETGZE NI T 5 %% L
ELTWBERBANRVESITH B, TOAZDHETHINA LSO HIEHHINL A, 5
ORMITZEMNITT NI IS IV,

5. SO

REENEME E O 2 VT fEEIE Y ~)v T RMIING & ME & D
DIERE D B UIFEMIS 1 JuA T Intersalt Study(WHO)' X AURIR S 2 & 5 12 I 5o 142
ARG E O EGRF N K X EHEZRIF LT B IR R, LEHAALBEBNTE SO 5
LRI D OANEALT 2 L RIEENRRZ KRR WE IR TR D 12D
AEFARRANAS R, Pv ARy 2 AEANZED 2 20« RAETORESHERAE, R
T2, BSOS oMb » o M 518718 ¢ LT & O RIFUTOIH 2
WD 7oV, —DWIEI90EFTO P v AT CRENMI A TIn 7 4 ALK D 1l
FEABVT & bR 5NTWAS T &1 &% FR U THUNENH ORI & fEFHRE -
WTRELTW ZEBMTETH B EFEA D, SAUEL LD LERZR TR >V TOME
MTEBD o LAY S DZAR DV T B ET TR 5,

FYAAMBSIRESTED LOVRY, RAETMZIANVEERLELI LT HLE &
Ky BORIGEREZ & 70 & LR e R G A=, EHMEEvcldftisns
EN BRI Z AN N ZNBROARERMEA L2 EEbNDE, DL ML FEIR
LicETy b vy A ADREHEIIAGIE 20Ty 53 i g T BN MTIRE, 1R T
EHLOREFTHI LY,

MAT, KAWL N THELNIEH, K UFNDO b v T ARBEA L LERTRY
IO EDBRMBRAETA AL ZR-TVWEEIRAZTSNE DT, RUHIN
BLEVZVCENERTE D, TOERDVTEIALELONITEE LI L,
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Salt Intake, Nutrition and Health Status on Tongan Adults

in The Process of Urbanization

Taeko Ouchi®!, Miyuki Adachi*?, Nobuko Murayama'2 and
Yoshiyuki Okuwaki®®

%1 Kanagawa Prefectural Junior College of Nutrition
*2 Ecology of Human and Food, Kagawa College of Nutrition

%3 Microbiology, Kegawa College of Nutrition

67 Subjects, aged over thirty, were investigated in The Kingdom of Tonga.
15 males and 20 females living in 'UIHA ares (rural area) and 14 males and 18
nales living in KOLOFO’OU area (Urban area) were investigated.

1) Dietary Salt Intake were analyzed by means of 24 hour recall gestion-
naire. Dietary salt intake estimated 2.9 male, 1.3g female in "UIHA and 5.4g
nale, 3.9g female in KOLOFO'OU ares (’UIHA < KOLOFO’OU : P<0.01).

2) 24 hour Urinary salt excretion estimated 0.9¢, 1.5g, 2.1g, 3.8 in
"UIHA area and 8.4g, 10.9g, 13.3g in KOLOFO’OU area.

3) Na/K ratio of functional urine meaned 0.75 in ’UIHA area and 1.46 in
KOLOFO’OU area (P<0.001).

4) Urinary salt excretion calculated by Kawasaki’s equation meaned 1.34g
in "UIHA area and 1.95g in KOLOFO’OU area(P<0.01).

5) Urinary salt excretion estimated by simple method using URO-paper was
distributed 36% (less than 7g) and 10% (over 10g)in ’UIHA area , and 32% (less
than 7g) and 32% (over 10g) in KOLOF0’OU area.

6) Processed foods (bread, butter, corned beef and any kind of tinned food
etc.) supplyed much salt than natural food in Tongan meals.

7) Person took twice meals with bread per day get much salt than those
took zero or one meals with bread.

8) New styled dishes in Tonga (fry, stew and curry etc.) supplyed much
salt than traditional dishes in Tonga.

9) 11 kinds 21 items of processed foods selled in 'UIHA area. On the other

hand 27 kinds 187 items selled in KOLOFO’OU area.

10) BMI means 27.0 male, 32.6 female in 'UIHA area and 32.3 male, 37.3 fe-
male in KOLOFO’OU area.
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