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Fig.-1 Location of the survey areas in Nepal
(K) Kotyang, (B) Bhadrakali, (J) Jawalakhel, (I1) Helambu, (M) Mustang
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T TENNGEZEDO—HEFNa (UNaV) 5 ZOKHEIHE (UKV) ZHEsE L7z3133), F4c
EESOHEEEZIGA LT, ARy MRACa( & 7oidMg) & Crifd i HiZ PCrz 3 UCHIIE L
72hReh Cafpilt & (SCa/PCr) | R MgdkilltE (SMg/PCr) AEH LT, Ca, MgiEILEDE
ZHE Ui,

2.2.3.3. MMEAALEME © I3 IFERSE S ADEAGI D ARTETIERIRAN S B 225710055 4 1)
WTHI 8 mIERIN Ufce £RIN U 72k (S BRI P E e s2 Lt O BESR (CT4, | LSMYETT) %
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3.1. {PFEDTBT 4

WEED T T T 4 NAEEI. BLFIcTable- 112757 Utco SEXIERKIT 4 05T TITIT
R UTH - tehi. HIBX ST D300 Tdh - 7o BMUIKF, BRITLHL U ThD 3 HLX T
KTHO. MFESRBEDGEAZR U, & ITKATIRE U RIAER Uz, £, %Fatd
KFT# U EATE R U7,

Table-1  Profiles of the Subjects by Arca and Sex

Kotyang Bhadrakali Jawalakhel ~ Mustang ~ Hclambu

No. of subjccts 206 265 242 229 173
Age (yrs) 40%1.0 38+1.0 42£1.0 40£1.0 47%1.2
Range of age (yrs) 20— 84 20—82 20—85 20—80 20—82
Height (cm) 159+0.4 160£0.4 163£0.4 163%£0.5 163*0.4
Weight (kg) 47%0.4 48+0.4 57%+0.6 56+0.6 547%0.5
BMI (kg/m?) 18.4£0.1 185*0.1 21.5%0.2 21.1x0.2 20.5%0.2
Body fat (%) 9.3%£0.1 12.2%0.2 13.8*0.4 12.7*£0.3 11.5%0.3
SBP (mmHg) 107£0.8 118£0.9 12513 127%x1.2 137%1.4
"DBP (mmHg) 67£0.6 79%+0.7 78%1.0 83%0.9 90*1.1
HR (beats/min) 77%£0.9 81%0.8 76£0.9 7610.9 76+0.9
'

No. of subjccts 212 244 306 212 178
Age (yrs) 40£1.0 37£0.9  41£09 41%1.0 50*+1.3
Range (yrs) 20—79 20—283 20—179 20—80 20—84
Height (cm) 148%£0.4 14804 151*0.3 152%0.3 151+0.4
Weight (kg) 41%0.3 41£0.3 50%x0.5 51%0.6 48%0.4
BMI (kg/m?) 18.8%0.1 18.8%£0.1 22.2%0.2 22.2%0.2 21.1%0.2
Body fat (%) 13.4%0.3 17.9%x04 23.1%0.4 208*0.5 19.7%0.5
SBP (mmHg) 109£1.0 112£0.9 118*1.1 124*1.3 140*1.9
DBP (mmHg) 69+0.7 74%0.7 721£0.8 80+0.8 90*1.3
HR (bcats/min) 8410.9 87£0.8 80%0.7 84*1.0 82%1.0
BMI : Body mass index, SBP : Systolic blood pressure, (Mean + SEM)

DBP : Diastolic blood pressure, HR : Heart rate
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Fig.-2 Systolic and diastolic blood pressurc in males by age-group and arca
3.2, IMEME

MEFHLESK - BRTIE . R e W KT 5 3R TR - 720 PHINIE S TITHLIR
A [E A AR R A . HBIRENIC R 5 & Figure- 212789 & D ICKA B ETIIINEIC & 510
FEEFANBHONT . £70140/90 mmHg EORMEE ZEMTH -7, £l LTE
RAEFKRUTOS 3R (J- H - M) Tid. MERINEHE & BICHERICER Uic, &
PEHIFIERBISRAE TH 5720

3.3. Naig o ONTKPRHIEE DOHEE

IR 3133 2 O THEE U 72 JRFR Nagil & (3 Table- 2 1SR & 5120 KAfL BR, T
TIEER LI DD, WIFhbAAADAEHIRE CEY12gH) LIFIFRLTH »7
LUy @M, HIBX T3 1 B 1 5 g g OEIE TH - oo SR KPHIERIZI X
IEBIEME (12 g/H) THH. ZOMOHMK bRHROZOHRFET 1 O 3 g BET.
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IHFIER Uiz as Uco

3.4. Calg o UNIMgHBEINEDHEE

R 2 48T U THESE L7z Catd & IS Mgt iR D 25 4iti(SCa/PCr, SMg/PCr) % Table- 2
IR UTce SHIXKDEMEA BT B &L SCa/PCrid J IR TR HZ { « HIBRX T h - 72,
F7:SMg/PCriz KAt. BHTHRGZ (. HIBR TR b 720 SCaMgLLiZ X A4 b
K& HEX DR S /NEWEER Uice ETHIZIZFRABEZMA TS - 72,

3.5. JRARMRFHINE

IO R REEFERINE A EREARINICS &L 3 0B TIRKNTE L CEfizrLic
DA ABDAERMEFBFTIZK - H MO 3HKIZFIFRMUTH >0 LU (H <X
) ICEGBEID 2 X TIHRWMEZE R Ufce itk HI1Z1ER CHIEI TS - 72,

Table-2 Urinary Electrolyte Excretions by Area and Sex

Kotyang Bhadrakali Jawalakhel Mustang  Hclambu

UNaV (mEq/day)a) 208 *6 2214 217%4 248%5 262%6
UKV (mEq/day)® 63+£1.0 59+0.9 50+08 68*12 76*1.4

UNa/K ratio(mEq/mEq)® 3.4+0.08 3.8%0.07 4.7£0.09 3.7%0.07 3.6%0.08

SCa/PCr (mg/day)? 69+56 68153 108+58 64*4.0 57+47
SMg/PCr (mg/day)® 125+4.6 10633  79+22  98*42 114%*4.6
SCa/Mg ratio(mg/mg)®  0.64%0.05 0.61%0.03 1.47£0.06 0.86%0.06 0.56+0.03
UNaV (mEg/day)? 183+5  200%5  205%3  225%4  239%6
UKV (mEq/day)? 55+0.8 57+0.8 48%0.6 63%*1.0 69%1.1
UN#/K ratio(mEq/mEq)®?  3.3+0.08 3.620.07 4.5+0.08 3.6%0.07 3.6+0.09

SCa/PCr (mg/day)c) 46*4.4 33+2.7 55+3.0 44%2.9 44%3.6
SMg/PCr (mg/day)® 8436 71*25 53*1.8 71%£3.0 71%3.1
SCa/Mg ratio(mg/mg)d) 0.67%0.06 0.49£0.03 1.18%0.07 0.79%=0.05 0.71%0.03
a) UNa(or K)V : Estimated urinary Na(or K) excretion, (Mcan =+ SEM)

PYUNw K ratio : UNaV/ UKV ratio,
© SCa(or Mg)/PCr : Spot-urine Ca(or Mg)/Cr concentration X predicted creatinine excretion (PCr)
9 SCa/Mg ratio : Spot-urine Ca/Mg ratio
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Table-3 Multiple Regression Analysis of Systolic and Diastolic Blood Pressure by Arca

Standardized partial regression coefficient
Dependent variable : Systolic blood pressure

Independent variables
' Kotyang  Bhadrakali Jawalakhel = Mustang Helambu

Age 0.180**  0.310***  0.486***  0.346***  0.454***
Body mass index 0.136** — 0.174***  0.242***  0.115**
Sex —0.117*  —0.163*** —0.137*** —0.160** —
Urinary Na# 0.140* 0.127* 0.083A 0.160** 0.196**
Urinary K# - - —0.072A  —0.198*** —0.107*
Urinary Ca® - - 0.163*** — 0.181*
Urinary Mg § — — —0.0822A  —0.060* —0.077A
R? 0.077 0.130 0.373 0.271 0.360
F-value 4.33%* 9.33%**  44.40***  22.24***  26.40***

Standardized partial regression coefficients
Dependent variable : Diastolic blood pressure

Independent variables  Kotyang Bhadrakali Jawalakhel — Mustang  Helambu

Age 0.214*** 0.321***  0.423*** 0.312*** 0.432%**
Body mass index 0.108* 0.119** 0.241%** 0.289***  0.223***
Sex — —0.193*** —0.171*** —0.160** -

" Urinary Na# 0.146** — — 0.139* 0.176**
Urinary K# - - — —0.193*** —
Urinary Ca § - — 0.164*** - 0.139*
Urinary Mg § - - —0.073* —0.093A -

R? 0.074 0.147 0.337 0.271 0.333
F-value 4.17*** 10.84***  37.88***  22.77***  23.48***

Ap<0.1, *p<0.05, **p<0.01, ***p<0.001

# Estimated 24-h urinary Na (or K) excrction

§ Spot-urinc Ca(or Mg)/Cr concentration X predicted creatinine excretion (PCr), which is
represented as SCa/PCr or SMg/PCr in the text, respectively.

3.6. mE@EKESHT
ME & 37 Z VOMEE ST B 7ol BRI & JLRIINIT 2 G2 k. 4F
. PE. HiX. BMI, UNaV, UKV, 71 5UNISCa/PCric JUSMg/PCra Nz & LT
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WA I ) E HHBR DASM 39T 8 ~ 9 JIIT RN Lichss HIBX 7213HE 3 AICgehli Lo it
S TEROENC L ASRDEITH S LOOEE 1 0 Efi#% T, MIEMS & ITkE e
ERIFFIZEDETRIENEEZ SN D,

WEOLEE, MEFHER TRbE . KNTRBED 7o & ICKNTE—H AIEH
WEiT 1 2 giRELHEIN, MO ENTELOERZIN - HEh ST, Ik
ICE BIME FFIZIEEAERD SN > 720 XVIFEETR SN D INEIC X 5 E EFH
S5, LU LBHOAEEIICLE LD TH S EBVAROVKETH -0 KFMERT
IR AA < 72 < L R (VORmax)hiE U i & &A%, RO FIEAEMAEMH LT3 &
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5% 4 B ONa, KIEIURSRANa - Kl RHER % A THEE L7213, Zodiik
(5 1 RS 21T - CHESL L7c HIETH B0 —EICEARERAT HEFRE DS
[ D 3/ S— VA HIRD £ 512, BHIOEENE . KGO E L& BITAETLTNS &
SN AR 2 ABHMERAEE LTS, FTEMLERIILHE, FE SEAIE
Fers 2 4 BFER & 0 Z ORITEO ML D IEMEICBADPHE.REDT EEZ. T4 —
VR T — 2 1SEA LT 5o

Ca - MgiBINE A HEES AMEEIISD E I AL SN TS, £ TNa - KOfEHE
sk AFA LT, Cads LU Mg R P EDIEEL (SCa/PCris L UFSMg/PCr) ZHESE L
BEfEE LTz SN OOEIINa - KOHEEEE R D Ca - MegHRltBOAEKMEZHEE T 5
bOTIIEY, WIS/ LT FZ U THAIEST 5 &0 b &0 EMEDEADIHIEEZ KT
BEEbNG, BE, JhoOAEEMEA AN TCa - MgDIE I KIFTHEBE R LI ED
T TIE. RN SIE SN TV A RIS —BT A HRMNE SN, LA LD S, Na
PKERN > TCa - MgDHA . BIEO—E LVRPICHHEE N0 T, JRepPHEED
5Ca - Mgl AHEE S 2 2 SICRMENH 500 b LS,

PLEDSAREZ T M H0HR T &7 - BRI OREERETT 5 &L B
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1) EIMEDOSHEIZ0 %054 7% E THIKICE > TELWELA SN,

2) 1 HAEENGEIZ1 2~15 g T HRENED SN,

3) 1 HKEBN&EIFZ2~3 g T, ZLIFED -7,

4) IEFEE. BREHEITITHIRNENS SN,

5) MAEIZIE. fFigh - IEMEEITINZ TNasifh < IEIZBIH - T/,

6) F/MEIZIICaAEIZ. MgidBICMb->Tk . Dk (CaMg) (T &IEITMED
> T,

7)) KiZiEICH < A > TO B S &b - 7o bs. 246 TH B EThIZETROMEDD
IFERD LN - 72,
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Summary

The aim of this study is to investigate the significance of the sodium
(Na) , potassium (K), calcium (Ca) and magnesium (Mg) intake on the genesis
of hypertension in five different areas in Nepal. A total of 1,115 men and
1,152 women (20— 85 years) were recruited for this study from five different
areas; i.e. hilly villagers (Kotyang: 206 men, 212 women), suburban vil-—
lagers (Bhadrakali : 265, 244), Tibetan immigrants (Jawalakhel : 242, 306) and
mountain villagers (Mustang: 229, 212 and Helambu: 173, 178). Similar
medical, nutritional and anthropometrical procedures were performed on each
group. The blood pressure (BP) was measured using a semiautomated device.
The 24-h urinary Na and X excretions were calculated using a simple method
developed by us. The 24-h urinary Ca and Mg excretions were cstimated using
the predicted 24-h creatinine values. A forward stepwise multiple linear
regression analysis was used for the statistical method to assess the
relationship of seven variables (age, BMI, sex, and urinary Na, K, Ca and Mg
excretions) with the systolic (S) and diastolic (D) BP. The prevalence of
hypertension ranged from 0 to 47% in 5 areas, and was found to be the lowest
in Kotyang and the highest in Helambu. The daily salt consumption was
estimated to be between 12 and 15 g. The SBP and/or DBP were significantly
and positively associated with age, BMI, urinary Na and Ca excretions, while
a significantly negative correlation was observed for the urinary K and Mg
based on a multiple regression analysis. These results suggest that, in
addition to the age and the body composition, not only the salt intake, but
the intakes of K, Mg and Ca as well may also contribute to the genesis of

hypertension in Nepalese inhabitants.
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