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Comparative Epidemiological Studies on the Genesis of Hypertension
in Mountain People Taking ‘Tibetan Tea’ Habitually in Nepal
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Summary

The mountain villagers taking ‘Tibetan tea’ habitually, which is made from rock salt, butter and
- tea, seem to censume a larger amount of salt than the hilly (Kotyang) villagers. We investigated the

mountain villagers living at or above 2,600 meters above sea level in Helambu District. A total of
173 men and 178 women, aged from 20 to 85, participated in this study.

To compare this with the previous Kotyang’s investigation, the similar methods were applied. The -
results are summarized as follows :
(1) The height of the mountain villagers was taller and the weight heavier than those of the hilly
villagers. The body mass index and the percentage body fat (% Fat) were significantly greater in the
former than in the latter.
(2) Maximal oxygen uptake was similar to that of the hilly villagers after the adjustment for age.
(3) Fat energy ratio was 22% and animal fat ratio was approximately 45%, half of which were
taken from ‘Tibetan tea’.
(4) Average daily salt intake was about 13-15g/day, lower than expected.
(5) The incidences of borderline hypertension and hypertension were 15.0% and 31.8% in men, and
12.9% and 33.7% in women, respectively, and significantly increased with age.

The body composition, the incidence of hypertension and nutritient intake were all quite different
from those of the hilly villagers. The mountain villagers consumed a larger amount of salt than the
hilly villagers, and the correlation between the salt intake and blood pressure was significantly and
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positively detected by multiple regression analysis. The fat intake was also significantly correlated
with blood pressure positively, and fiber and potassium negatively. These results suggest that the
blood pressure may be influenced by physical activity, fat-free mass and nutrient intakes in addition

to the amount of salt intake and that extremely low %Fat, low animal fat intake and physical

activity could serve to mute the influence of relatively high salt intakes of the hilly villagers.
Key words : Nepal, Tibetan tea, Salt intake, Blood pressure, High altitude, Percentage body fat.
(Journal of Health Science, Kyushu University 16: 17-26, 1994)
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Table 1. Number of Subjects Investigated by Sex, Age Group and Location

Age group (yrs) 20-29 30-39 40-49 50-59 60-69 70- Total
Tarkeghyang
Men 10 20 8 18 13 5 74
Women 14 9 12 21 12 8 76
Sermathang
Men 18 20 19 12 23 7 99
Women 14 19 13 15 22 19 102
Total
Men 28 40 27 30 36 12 173
Women 28 28 25 36 34 27 178
Kotyang
Men 70 42 34 32 24 4 206
Women 54 56 37 37 23 5 212
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Table 2, Characteristics of Subjects

Men Women

Helambu Kotyang Helambu Kotyang
No. of subjects 173 206 178 212
Age (y_ears) 47+16 40+15% 50+17 40+ 14#
Height (cm) 163+5 159+ 6# 151+6 148 +5#
Weight (kg) 54+7 47+7# 48+7 41£5#
Quetelet (kg/m) 20.5£2.4 18.4+1.7# 21.1x£2.4 18.8+2.0#
% Fat (%) 11.5+3.5 9.3+1.7¢# 21.1£2.4 18.8+2.0#
SBP (mmHg) 137+21 107+11¢# 14027 109+ 114#
DBP (mmHg) 90+15 6794 90+18 69+ 10#
Heart rate (/min) 75+12 77+13 82+14 84+13
#p<0.001 (versus Helambu) Mean=+SD

Quetelet=Quetelet index, % Fat=percentage body fat,
SBP=systolic blood pressure, DBP=diastolic blood pressure

Table 3. Simple Correlation Coefficients between Maximal Aerobic Power (\'/'oz max) and
Other Variables

Vo, max versus Men [n=232] Women [n=118]
Age r=—0.548# r=—0.357#
Systolic BP r=—0.360# r=—0.343¢
Diastolic BP r=-—0.397# r=—0.395#
Quetelet index r=0.180** r=—0.256#

% Fat r=—0.180** r=—0.224*

*p<0.05, **p<0.01, # p<0.001

Table 4, Partial Correlation Coefficient between Maximal Aerobic Power (Vo, max) and
Blood Pressure

Vo, max versus Men [n=232] Women [n=118]
Systolic BP r=—0.189** r=—0.261**
Diastolic BP r=—0.176** r=—0.304#

**p<0.01, # p<0.001 (adjusted for age)

Table 5. Urinary Na and K Excretion and Urine Na/K and Ca/Mg Ratio

Men Women
Variables

Helambu Kotyang Helambu Kotyang
Urinary Na (mEgq/day) 262+81 208 £ 82# 239+78 183 £73#
Urinary K (mEq/day) 76+18 63+14# 69+15 55+12#
U-Na/K ratio (mEq/mEq) 3.6x1.1 3.4+1.3 3.6x1.2 3.3x1.1
SMU-Na/K ratio (mEq/mEq) 2.8%+1.7 2.6+1.9 2.7+2.0 2.4%+1.6
# p<0.001 (versus Helambu) Mean=+SD

U-Na/K ratio=ratio of 24 hour urinary Na estimated to 24 hour urinary K excretion estimated, SMU-
Na/K ratio of second morning voiding urine Na to second morning voiding urine K concentration
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Figure-1. Amount of ‘Salt Tea’ intake in Helambu, by age group and sex.
Each dotted line represents the average intake of ‘salt tea’ in men and women,

respectively.
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Figure-2. Average systolic and diastolic blood pressure by age group, sex and village.
*p<0.05, **p<0.01, # p<0.001 (versus group of 20~29 yrs)
SBP =systolic blood pressure, DBP =diastolic blood pressure
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Figure-3. Incidence of normotensive, borderline hypertensive and hypertensive subjects in

Helambu, by sex and age group.
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Table 6. Blood Chemistries
Men Women
Variables
Helambu Kotyang Helambu Kotyang
Total protein (g/dl) 7.6£0.5 7.1£0.5# 7.6x£0.4 7.1£0.6#
Urea nitrogen (mg/dl) 10.9+4.8 11.8+3.9* 10.0+3.0 11.1£3.3
Creatinine (mg/dl) 0.0£0.1 1.0+0.2# 0.840.1 0.9£0.1
Total cholesterol (mg/dl) 165+36 133+26# 172436 141£28#
HDL-cholesterol (mg/dl) 54+15 3784 57+16 3984
Triglyceride (mg/dl) 114+84 88+ 40# 9646 92148
Fasting blood sugar (mg/dl) 88+12 68+ 104 89+11 71+12#
Creatine phosphokinase (mU) 85+57 59+ 364 65+42 52284
Serum Ca (mg/dl) 9.1£0.5 9.2+0.5 9.1%+0.5 9.0+0.5
Serum Mg (mg/dl) 1.9+0.2 2.4x£0.2** 1.9+0.2 2.3+0.2*
*p<0.05, **p<0.01, # p<0.001 (verus Helambu) Mean*+SD

Table 7. Simple Correlation Coefficients between Systolic and Diastolic Blood Pressure and Other

Variables
Men [n=379] Women [n=390]

Versus SBP DBP SBP DBP
Age 0.317# 0.3684# 0.481# 0.430#
Quetelet index 0.483# 0.489% 0.317# 0.353#
Total protein 0.4184% 0.4084% 0.377# 0.399#
Cholesterol 0.493# 0.558% 0.478% 0.487#
Serum Ca 0.027 0.022 0.185%# 0.209%#
Urinary Na 0.304# 0.302# 0.369%# 0.360%#
Urinary K 0.190# 0.221# 0.184# 0.194#
Fat intake 0.454# 0.491# 0.565% 0.574#
C-E ratio -0.484# -0.514¢# -0.567# -0.577#
Fiber -0.316# -0.344¢# -0.236# -0.245¢#
# p<0.001

SBP=sgystolic blood pressure, DBP=diastolic blood pressure, Urinary Na (or K) =24-h urinary Na
(or K) excretion estimated, C-E ratio=cereal energy ratio
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Table 8. Multiple Regression Analysis

Men Women
Independent
Variables SBP DBP SBP DBP
Age 0.182# 0.238% 0.3693# 0.308%#
Quetelet index 0.147** 0.159# 0.125** 0.166#
Urinary Na 0.166%# 0.163# 0.248% 0.226#
Cholesterol 0.141** 0.1944 0.114* 0.136**
Fat intake 0.266# 0.264# 0.281# 0.283#
Total protein 0.198¢# 0.176# 0.175¢ 0.176#
Fiber -0.149% -0.157# -0.139* -—=
Urinary K e -—- -0.176¢ -0.161#
R 0.693 0.749 0.749 0.734
R? 0.481 0.561 0.560 0.539
F-value 39.8074 55.029% 53.144# 48.690#

*p<0.05, **p<0.01, # p<0.001 R=multiple regression coefficient,
R2=coefficient of determination
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