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Physical Characteristics and Maximal Aerobic Power of People Living in
Hill Area and Suburban Residents of Nepal

Yutaka YOSHIMIZU*  Tetsuro OGAKI, Terukazu KAWASAKI,
Kazue ITOH**, Haruka SASAKI and Shigeru KOBAYASHI***

Summary

The purpose of this study was to investigate physical characteristics and maximal aerobic power
of the villagers in Kotyang and Bhadrakali in Nepal. The subjects of this investigation were 126
males(20-75 years old), 144 females(20-75years old) living in rural districts(Kotyang village) and 124
males(20-85 years old), 126 females(20-80 years old) living in suburban districts(Bhadrakalivillage) .

Measurement for physique was carried out on height, body weight, skinfold thickness(triceps,
subscapular, suprailiac, umbilical) . Percent body fat(%Fat) was estimated from skinfold thickness,
body weight and body surface area by the equation of Nagamine. Maximal aerobic power was esti-
mated by Margaria’s method. The results were as follows:

1) The mean height and mean body weight of every Kotyang age group were almost the same
as those of Bhadrakali groups and the previously reported values of some Nepalese groups, but
mean weight of females for 20-29 years old was significantly heavier in Kotyang than in Bhadrakali.
The mean height of young Nepalese groups was found significantly smaller than that of Japanese
groups, and mean weight of every Nepalese age group were significantly lower than those of
Japanese groups.

2) The mean skinfold thickness at any measured point and %Fat of the subjects in Kotyang
were smaller than those of the Bhadrakali group, and those of males for 20-29 years old were signif-
icantly smaller in Kotyang than in Bhadrakali. The mean skinfold thickness and %Fat of every Ne-
palese age group were significantly smaller than those of Japanese groups.

3) Neither obese male nor obese female villagers were found in Kotyang. The appearance rate
of obesity in Bhadrakali were recognized in only 2.4% (3 persons)of the male and 2.4% (3 persons) of

the female, it was mach lower than those of several rural and urban population in Kyushu. The
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intake of energy of both groups of villagers in Nepal was greater than Japanese groups. The skin-
fold thickness, %Fat and the appearance rate obesity of the Japanese groups were greater than those
of the Nepalese groups. This may be due to the lack of the physical activities of the former groups.

4)For male, the mean maximal aerobic power of every Kotyang age group was higher than
those of Bhadrakal groups with coincidental age, respectively., And the mean maximal aerobic power
of young villagers in Kotyang were significantly higher than that of villagers in Bhadrakali. The dif-
ference of maximal aerobic power level seems to occur due to the physical activities in daily life
except work on the field. For female, mean maximal aerobic power of every Kotyang age group
was almost the same as that of Bhadrakali groups.

5)Each regression equation between maximal aerobic power(Y) and age(X) were as follows :

Y=61.2-0.462X in the case of Kotyang people(male) .
Y=48.2-0.261X in the case of Bhadrakali people(male) .
Y=43.7-0.234X in the case of Kotyang people(female) .
Y=41.9-0.222X in the case of Bhadrakali people(female) .

6) For male, maximal aerobic power level of Kotyang villagers was almost the same maximal
aerobic power level of the subjects in developing countries,but it was higher than the maximal aero-
bic power level of younger subjects in Japanese and the other industrialized countries. The maximal
aerobic power level of Bhadrakali villagers was almost the same as maximal aerobic power level of
Japanese and the other industrialized countries subjects.

For female, the maximal aerobic power level of Kotyang villagers and Bhadrakali villagers was
somewhere near the average maximal aerobic power lever of the subjects in indeveloping countries,
but it was higher than the maximal aerobic power level of subjects in Japan and other industrial-
izedcountries.

Key Words : Nepal, %Fat, Maximal Aerobic Power,
(Journal of Health Science, 14: 87—97, 1992)
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Table 1. Physical characteristics and Maximal Aerobic Power by Age Group, Sex and Village.

Age n Height Weight Skinfold Thickness(mm) %Fat
(yrs) (cm) (kg) Triceps Suprailiac (%)
Subscapular Umbilical
Men
Kotyang
20—29 42 162.1+6.6 52.9+t5.4 4.2+1.3 7.5x1.6 6.8+3.4 7.5%£3.4 11.0*1.5
30—39 33 160.6+7.4 50.8%t7.2 3.6x1.3 7.1+2.3 6.3+4.6 7.3+4.7 10.4%1.8
40—49 28  157.9+7.0 50.7£5.7 3.6x0.8 8.3*2.7 6.6*+3.2 7.8x4.1 10.9%1.6
50—59 19  156.5+7.2 48.3%£7.1 4.2+2.2 7.8+3.1 6.0+£3.5 6.6*x3.2 11.2%2.7
60+ 29 155.6+4.6 47.0+x5.5 3.8+1.4 6.3*£1.5 5.9+2.9 6.8+3.3 10.1%1.4
Bhadrakali
20—29 45 163.1+5.2 52.2+6.0 4.9+2.6 8.3+3.6 7.7%£5.7 8.8%t6.4 11.8%+3.0
30—39 24 162.9+5.8 53.6+5.0 4.8+2.2* 9.8%+5.1* 9.6+6.1 10.5%£6.9 12.4+3.6*
40—49 11  159.3+£5.4 50.5%£7.5 5.5+3.2 9.0+3.9 8.4+5.0 10.2+8.2 12.5%+3.5
50—59 22 157.5+6.2 47.9+8.4 4.24+3.1 7.5+2.9 6.4%£3.9 8.4%x5.4 11.1+3.1
60+ 22 158.9+6.7 49.5+7.9 4.1+1.2 8.2+4.0 6.6+4.0 8.0+3.8 11.3x2.4
Women
Kotyang
20—29 36 150.2+5.3 48.1%£5.7 8.1£3.0 12.8+t4.4 8.4+3.5 10.4*4.4 16.6%+3.3
30—39 31 148.6+5.1 47.4%x7.1 7.8%4.0 11.3+6.0 7.9%x4.3 9.3%4.2 15.1%+4.7
40—49 36  147.5+5.9 45.6+5.3 7.7%£6.9 10.5+£9.9 7.3+3.2 8.9%+4.2 14.5%+6.0
50—59 22  145.9+5.7 42.3%8.0 7.3+3.8 7.4+2.9 6.5%£2.7 8.6*x4.1 12.9+3.2
60+ 19  144.7+6.6 39.7+4.9 7.3x4.5 8.1%x4.3 7.0£3.7 8.6%+3.7 13.7+4.7
Bhadrakdli
20—29 42 151.4+6.2 44.7+£5.3* 8.0%£3.9 11.6+x4.1 9.5+4.8 10.7+4.9 15.8+4.4
30—39 29 150.3+6.0 46.3+£7.3 8.7x4.0 11.2+4.9 8.3£6.0 9.5+5.6 16.3+5.4
40—49 21  147.7£5.2 42.8+6.4 8.1x4.1 9.6%£5.6 9.2+£8.0 10.0+8.0 14.8+4.7
50—59 20 147.3+£5.2 42.8%£8.2 7.7%t4.2 10.4%t6.6 7.0%£6.9 9.7%£8.1 15.0%+5.2
60+ 14 146.9+5.6 39.3+4.6 6.8+4.4 7.4+4.8 5.5+3.3 9.9+6.0 13.0+4.4

*p<0.05, (vs. Corresponding age group at Kotyang)
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Fig. 1 Relationship of Maximal Aerobic Power
and Age (Male).
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Table 2. Comparison of mean maximal aerobic power with standard deviation.

Male Female
Kotyang Bhadrakali Kotyang Bhadrakali
Age(yr) Vo2max(ml/kg/min) Vo2max(ml/kg/min)

20—29 50.1(7.3) *** 42.1(6.2) 40.2(8.8) 36.4(5.0)

N=37 N=39 N=16 N=27
30—39 48.5(6.7) ** 39.4(5.6) 34.1(4.5) 33.1(5.9)

N=30 N=20 N=16 N=23
40—49 41.1(6.7) 37.5(5.7) 33.5(4.4) 33.9(5.2)

N=23 N=7 N=16 N=6
50—59 34.7(4.9) 34.3(5.1) 33.7(4.7) 30.8(4.7)

N=13 N=13 N=5 N=5
60— 31.6(4.0) 32.3(1.7)

N=28 N=38

**x **+and* denote significant difference between Kotyang group and Bhadrakali, group at p<<0.001, p

<0.01 and p<<0.05, respectively.
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Table 3. Comparison of appearance rates of obesity.
Male Female
Age Nepale Japan Nepale Japan
Kotyang Bhadrakali  Fukuoka Kotyang Bhadrakali  Fukuoka
(1990) (1990) (1990) (1990)
20—29 0.0 2.3 12.5 0.0 2.4 3.1
30—39 0.0 4.2 16.7 0.0 3.8 27.3
40—49 0.0 0.0 15.6 0.0 0.0 34.5
50—59 0.0 4.5 14.7 0.0 5.3 31.5
60— 0.0 0.0 25.3 0.0 0.0 29.5

Obesity : %Fat above209% in male, above 30% in female.
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