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Fig.-1 Location of the survey areas jn the Kingdom of Nepal

Table-1 Comparison of the characteristics between Kotyang and Bhadrakali

Study period

Busy season

Kotyang Bhadrakali
Location 30 km east of Kathmandu 5 km north of Kathmandu
Altitude 1,000 - 1,300 m 1,300 - 1,400 m
Mean-temperature 22-23°C 23-24°C
Physical setting Hill slope Terrace of KTM valley
Social setting Rural Rural / Suburban
Ethnic composition Tamang, Parbate Hindu Newar, Parbate Hindu
Occupation Agriculture(98%) Agri.(83%), Wagewoker(9%)
Land use Upland field Wet paddy
Main crops Maise, Finger millet Rice, Wheat
Period studied Aug., 1987 Aug., 1996 Sept., 1987 Sept., 1996
No. of Households 183 254 388 520
No. of People 1,058 1,484 2,079 3,197

Slack season
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Table-2 Number of Subjects in 1987 and 1996 by Age Group, Sex and Village

10 3

Kotyang Bhadrakali
Men Women Men Women

yIs '87 '96 '87 '96 '87 96 '87 '96
20-29 70 78 54 63 103 116 93 105
30-39 42 35 56 42 52 57 53 73
40-49 34 28 37 32 41 39 40 52
50-59 32 21 37 20 33 23 27 46
60-69 24 16 23 21 23 25 25 25
70 + 4 11 5 7 13 18 6 17
Total 206 189 212 185 265 278 244 318
Table-3 Subjects' Profile in 1987 and 1996 by Sex and Village

Kotyang Bhadrakali

Men 1987 1996 1987 1996
No. of subjects 206 189 265 278
Age (yrs) 39.8+£4.9 38.2+16.2 40.4+£14.2 38.6+16.6
Range of age (yrs) 20-84 20-86 20-82 20-82
Height (cm) 159.2+6.4 160.4£6.1 160.4+£6.7 162.9+6.4
Weight (kg) 46,757 47.9%6.2 47.8+6.9 51.6+8.6
BMI (kg/m) 18.44+1.7 18.6+1.8 18.5+£2.0 19.4£2.6
Body fat (%) 93+1.7 111£1.9 12.24+3.8 13.9+4.1
Systolic BP (mmHg) 107.3x£11.4 111.4£12.6 117.7+£14.4 118.4%17.6
Diastolic BP (mmHg) 67.2+9.3 71.9+£8.2 79.3x12.1 79.2+11.4
Heart rate (beats/min) 76.5+£12.6 73.1%£12.3 80.8x12.8 77.7+£13.4

Women
No. of subjects 212 185 244 318
Age (yrs) 404142 39.2%£15.2 37.3+14.4 39.0x£15.8
Range of age (yrs) 20-79 20-82 20-83 20-93
Height (cm) 148.2+£5.3 149.6+9.6 148.2+6.1 150.7£6.1
Weight (kg) 41.4%5.0 42.8%6.1 41.4+5.4 43.6+7.0
BMI (kg/m) 18.8£2.0 19.74+10.3 18.8£1.9 19.2£2.6
Body fat (%) 13.4+£4.1 17.5+4.9 17.9+6.0 20.3+6.1
Systolic BP (mmHg) 109.3+14.4 112.0x15.4 111.9+14.3 110.24+19.2
Diastolic BP (mmHg) 68.6+10.4 73.9£9.1 73.9+11.3 75.0+11.1
Heart rate (beals/min) 84.2+13.4 81.3+£12.0 86.8+13.1 82.9+13.3
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Fig.-2 Mean of systolic and diastolic blood pressure in 1987 and 1996 by age-group,

sex and village
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Fig.-3 Mean and standard deviation of salt intake in 1987 and 1996
by age group, sex and village

ELY TH
......

Kotyang-1996
Bhadrakali-1996

~—O— Kotyang-1987
—{}— Bhadrakali-1987

-232-

200

15

10

Salt Intake (g/day)

Blood Pressure (mmHg)



Table-4 Estimated 24-h Urinary Na and K Excretion in 1987 and 1996 by Sex and Village

10

Kotyang _ Bhadrakali
Men Women Men Women
1987 1996 1987 1996 1987 1996 1987 1996
Urinary Na 208 218 183 182 221 241 200 198
(mEq/day) +87 +83 +73 +74 - +69 +92 +57 +65
Urinary K 63 62 55 54 59 61 57 55
(mEq/day) +14 +15 +12 +15 +14 +19 +12 +11
Men Women
22.51 r22.5
20.0J r20.0
§ 17.54 - 17.5 §
] ]
2
L§ 15.0- j 3 F15.0
-
12.54 = - 12.5
10.0- : : - 10.0
25 35 45 55 65 25 35 45 55 65
-Age (yrs) Age (yrs)
—O— Kolyang-1987 —{— Bhadrakali-1987
==@-- Kolyang-1996 === Bhadrakali-1996
Men Women
100+ - r 100
g 75 75 g
g 50 50 §
o 5}
TR o258
J bt fadttia L 0
87K 96K 87B 96B
M Obese Normal @ Lcan
Fig.-4 Mean of body fat in 1987 and 1996 by age group,

sex and village (upper figure)
Percentage of obese, normal and lean subjects in 1987
and 1996 by sex and village (lower figure)
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HDL-cholesterol concentration in 1987 and 1996
by age group, sex and village
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Table-5 Comparrison of Daily Nutrient Intakes per Body Weight in 1987 and 1996

by Sex and Village '
Men . Women

1987 1996 1987 1996
Energy &6 e @@
Protein @ee @@ 86 L 1]
Fat 08e 000 e6e 00O
Fiber 00e edoe %  oe6e
Ca & 00O ©0%e 000
P ©0®  o0¢ e6e eoe
Fe So® L L1
Na 00O 000
K 000 e9 ®08 i

@®®® P<0.001, @@;P<0.01, @;p<0.05, Kotyang > Bhadrakali
OOQO;p<0.001  Bhadrakali > Kotyang
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$)Institute of Medicine, Tribhuvan University, Kathmandu, Nepal

Summary

[Objective] The purpose of this study is to investigate and spccify the factors concerning the
genesis of hypertension in Nepal based on the above mentioned suggestions. We particularly focused
our attention on changes in the blood pressure level, health status with age and lifestyle. The specific
purposes of the present study are to determine any changes in the blood pressure (BP) and health
status of the inhabitants after 10-year period, and to identify any changes in the BP and health status -
of the inhabitants after a transition to an urban and modcrm lifestyle. |

[Subjects and Methods] One of the two survey sites was located in a hilly village (Kotyang:
K), where a traditional lifestyle is still common, while the other was in a suburban village
(Bhadrakéli: B) near Kathmandu, where the changes in lifestyle have been rapid. A comparison of
these two sites is expected to help elucidate the crucial factors of the gencsis of hypertension. We
selected the survey sites and the subjects identical to those of the 1987-study, and conducted in the
same scason as previous one in 1987. A total of 189 men and 185 women in K and 278 men and 318
women in B, aged from 20 to 86, participated in this study. To compare the results between 1987 and
1996, similar medical, nutritional and anthropometrical procedures were performed on each villager.
[Results] (1) No significant differences in the average height and weight were found between the
two villagers. (2) The average %Fat and the appearance rate of obesity for women were also similar
among both groups of villagers, while those for men were lower in K than in B. (3) Maximal aerobic
powers for both sexes were apparently higher in K than in B for all age-group. (4) Both systolic and
diastolic BP were significantly lower in K than in B. (5) The incidence of hypertension (140/90
mmHg or over) was 4.8% for men and 6.6% for women in K and 14% and 8.1% for men and
women in B. (6) The estimated average salt intake was 12.8 and 10.6 g/day in K's men and women
and 14.1 and 11.6 g/day in B's men and women. (7) Urinary K excretion was higher in K than in B.
[Conclusion] We confimmed that the BP was still low in Kotyang's villagers in spite of
consuming a high salt diet and these results suggest that the physical activitics in their daily life may
substantially differ between Kotyang and Bhadrakali. More detailed analyses are necessary to clarify
the relationship between BP changes and the lifestyle changes between the two villagers.
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