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Comparison of Seasonal Difference on Blood Pressure, Salt Intake and Blood
Chemistries between the Hilly and the Suburban Village in Nepal
-The Second Health Scientific Expedition-

Terukazu KAWASAKI, Haruka SASAKI, Kazue ITOH*,
Tetsuro OGAKI, Yutaka YOSHIMIZU** Shigeru KOBAYASHI***
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Gopal P. ACHARYA?

Summary

The aims of the second health scientific expedition in Nepal were to investigate the blood pres-
sure, salt intake and blood chemistries in the winter season of 1990 in the representative hilly and
the suburban village and to compare them with those in the summer of 1987 by means of the same
protocol and the same methods.

Five hundred and seventy subjects, 160 men and 150 women in the hilly village (Kotyang) and
127 men and 133 women in the suburban village (Bhadrakali), participated in the medical survey.
Their age was between 20 and 85 years. Approximately 40% of them received the medical check
both in 1987 and 1990.

1) Body weight and body mass index (BMI) for men and women increased significantly in both vil-
lages.

2) Systolic(S) and diastolic(D) blood pressure (BP) were significantly lower in the men and the
women in Kotyang than in Bhadrakali, and was significantly higher in the winter of 1990 than in
the summer of 1987. Both SBP and DBP in Kotyang’s men and DBP in Bhadrakali’s women did
not increase with age.
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3) The incidence of hypertension was 5.0% and 6.7% for men and women in Kotyang, and 28.3%

and 15.0% in Bhadrakali, respectively.

4) Salt intake estimated from the second morning voiding urine specimen was 10~12 g/day in

Kotyang and 13~14 g/day in Bhadrakali, respectively. It significantly increased in the latter as

compared with that in the summer of 1987.

5) Policythemia and remarkable eosinophilia were detected in both villages.

6) Serum lipids significantly increased in the winter of 1990, especially in Kotyang,

These results suggest that the changes in physical findings such as BMI, blood pressure, blood

chemistries including serum lipids were influenced by the seasonal difference as well as the differ-

ence of the nutritional intakes.
Key words :

difference, Nepal
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(Journal of Health Science 14 : 69—77, 1992)
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Table 1. Number of Subjects (Percentage) Examined by Age Group, Sex and Village

, Age groups Men Women
(years) Kotyang Bhadrakali Kotyang Bhadrakali
20—29 45(28.1) 45(35.4) 37(24.7) 43(32.3)
30—39 37(23.1) 24(18.9) 33(22.0) 31(23.3)
40—49 28(17.5) 12( 9.4) 36(24.0) 20(15.0)
50—59 21(13.1) 23(18.1) 24(16.0) 23(17.3)
60—69 18(11.3) 20(15.7) 15(10.0) 9(6.8)
70 11( 6.9) 3(2.4) 5(3.3) 7(5.3)
Total 160(100%) 127(100%) 150(100%) 133(100%)
¥ ?—test 10.279 (n.s.) 5.939(n.s.)

n.s. : not significant
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Table 2. Characteristics of Study Group by Sex and Village
Men Women
Kotyang Bhadrakali Kotyang Bhadrakali
No. of Subjects® 160 127 150 133
Age (yrs) 41.5%15.9 40.3+£16.6 41.1+14.0 39.7%£15.9
Body Height (cm) 158.8+7.1 161.3+6.1** 174.7+5.8 149.1£5.7*
Body Weight (kg) 50.4%6.7 51.1+7.4 45.3+9.8 43.7£6.6
BMI (kg /m?) 19.9+2.2 19.6+2.4 20.7+4.3 19.6+2.5**
SBP (mmHg)  115%+13 127+18# 114+15 123+19%
DBP (nmHg) 73+10 83+ 13# 72+11 79+12#
HR (beats,/min) 78+£13 77+13 84+13 79+11#
ENa (mEq_ 7day) 20768 242+ 844 176 65 224+ 67#
EK (mEq,“day) 6617 57+15# 58+14 58+ 124
UNa/K  (mEq/mEq)  3.2%1.0 4.3+1.2¢ 3.1+1.1 4.0+1.2¢
® The subjects who received medical check. Mean+SD

BMI: Body Mass Index, SBP: Systolic Blood Pressure,
DBP: Diastolic Blood Pressure, HR: Heart Rate,
ENa: Estimated 24-hour Urinary Sodium Excretion,

EK: Estimated 24-hour Urinary Potassium Excretion,

UNa/K: 24-hour Urinary Na/K Ratio

*p<0.05, **p<0.01, #p<0.001 (vs. Kotyang)
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Fig. 1. Systolic and diastolic blood pressure by age-group, sex and village,

*p<0.05, **p<0.01,

*** p<0.001 (vs. 20s)

J : Kotyang’s male subjects

[]: Bhadrakali’s male subjects
@ : Kotyang’s female subjects

: Bhadrakali’'s female subjects.
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Table 3. Serum Parameters for Subjects by Sex and Village
Men Women

Parameter (unit) Kotyang Bhadrakali Kotyang Bhadrakali

(n=159) (n=116) (n =145) (n =125)
T .Protein (g,7dl) 7.2+0.5 7.9+0.5# 7.3x£0.5 7.9+0.6#
Albumin (g,7d) 4.2+0.3 4.5+0.3# 4.1£0.3 4.4+0.3#
BUN (mg,/dl) 10.2+2.7 10.1£3.3 9.9+3.4 9.1+4.1
Creatinine (mg,/dl) 0.85+0.12 0.91+0.24** 0.70%£0.12 0.69+0.11
Sodium (mEq/l)  139%2.0 139£1.7 139+3.0 139+1.5
Potassium (7 ) 45%+0.4 4.7+£0.5# 4.4+0.3 4.6+0.4#
Calcium (7 ) 4.6%0.2 4.8+0.2" 4.5+0.2 4.7+0.2#
Magnesium (7 ) 1.92+0.14 1.90+0.16 1.86+0.16 1.83+0.14
Fe (mg/dl) 93.2%43.1 97.6+36.3 70.7+32.4 75.6+35.0
TIBC (7 ) 372+45 372156 373+£55 387166
T.Chol (7 ) 145%27 148+37 158430 153+34
HDL-Chol (7 ) 39.8+9.4 39.0+11.1 44.1+9.2 42.7+£9.7
TG ( » ) 125%55 148+90 114+£52 125+62
FBS C »n ) 85+10 85116 84+9 84+12
Fructosamine (mM/I) 2.21+0.81 2.23+0.23 2.18+0.21 2.19+0.23
IRI («U/ml) 6.28+5.37 6.15+6.09 5.77+3.46 5.90+5.56
Aldosterone (ng/dl) 10.8+9.0 9.2x7.4 11.5+12.1 11.3%9.0
T.: Total, BUN: Blood Urea Nitrogen, Mean+SD

TIBC: Total Iron Binding Capacity, Chol: Cholesterol, TG: Triglycerides,
FBS: Fasting Blood Suger. *p<(0.05, **p<0.01, #p<0.001 (vs. Kotyang)
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Table 4. Serum Apoprotein for Subjects by Sex and Village

Men Women

Variable (Normal range) Kotyang Bhadrakali Kotyang Bhadrakali

(mg,~dl) (n =158) (n=116) (n =145) (n=125)
Apo A1 (112-162) 109.5+24.4 100.4£25.6** 121.2+26.1 108.9+21.1#
Apo ATl (25.8-37.8) 24.8+7.8 21.2+6.8% 27.7£7.8 22.9+5.6#
Apo B (58.9-99.1) 26.1%21.5 77.2+23.7 80.9+23.3 75.6+22.8
Apo CII (2.15-4.67) 4.19£2.40 3.73+2.77 3.95+2.17 2.72+1.84#
Apo CII  (4.52-10.46) 7.51+3.59 6.37£3.91* 7.35%£3.55 5.64+3.0#
Apo B/Apo A1 0.71£0.19 0.79+0.25** 0.68+0.19 0.71£0.22

T.C./HDL-cholesterol 3.78+0.89 3.94+1.12 3.70+0.86 3.69+0.93

Apo: Apo protein, T.C.: Total Cholesterol Mean+SD
*p<0.05, **p<0.01, #p<0.001 (vs. Kotyang)

Kotyang Bhadrakali
Men Women Men Women
(%)—-5 0 5 10 15 -5 0 5 10 15 —5 0 5 10 15 -5 0 5 10 15 (%)
+ —t—t— —t—t— - ——t—

] ] ] ]
Body Weight (kg) | | :| ek R e
BMI (kg/m?) L HE HES HES
Syst. BP (mmHg) :] o :‘ o :] e | #xx
Diast. BP (mmHg) : 22 —___—] E23] :l 1233 :I FE3 ]
]
i

Age (years)

Urine Na (mEq/day) E

Urine K (mEq/day) :] * 7 :]

T. Protein (g/dl) ] 23 :] F13s :‘ Kk

Serum Fe (xg/d) :] % _—_—] V7 7 v

FBS (mg/d)) | B 0 28.2%] ~ W 2sa%]

T. Chol. (mg/dl) ] £t " l*** :I " :l "
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Fig. 2. Percent changes in the body weight, body mass index, blood pressure, urinary Na and K

Apo B (mg/dl)

excretion and blood chemistries between 1987-summer and 1990-winter
*p<0.05, **p<0.01, ***p<0.001 (vs. 1987-summer)
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