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ABSTRACT A sample of 757 school going boys of Yadava parcntage was studied in a cross-sectional
anthropometric survey in 1986-87 at Visakhapatnam. Here the data on upper amm and calf circumferences;
and triceps and subscapular skinfold thickness have been reported. At all ages between 1 and 20 years their
mean values of circumferences and fat folds are observed to be lower than those of the ICMR standards
1984 and Bengali boys. The “F” show the statistical significant levels of regression function as a whole.

In this paper an attempt has been made to
present (1) the growth patterns of arm and calf
circumferences and subcutaneous fat deposi-
tion at triceps and subscapular regions, and (2)
compared with local standards for arm and calf
circumferences and-triceps and subscapular fat
folds, respectively in the rural-bred boys of the
Yadava parentage to find out the population
difference.

MATERIAL AND METHODS

In a cross-sectional study 757 Yadava boys
were measured from the rural educational
mstitutions from January 1986 to June 1987 in
Visakhapatnam to obtain data on growth of
children between the ages 1 through 20 years.
Exact date of birth was collected for every
sabject either from the concerned school regis-
®er or birth records of viilage panchayats.
Alwogether 21 anthropometric measurements
ss recommended for the International Biologi-
cal Programme (Weiner and Lourie, 1969),
were taken by the first author, Here the data on
ealy four physical traits are presented. (A)
Upper arm circumference, (B) Calf circumfer-
- emoe (C) Triceps skinfold and (D) Subscapular
+ sikimfiold are also taken on 757 subjects. The age
. alfeach individual was calculated to threc deci-
: maal places after Tanner et al. (1966). The

mcasurements on individuals were taken
during the working hours of the schools with
minimum clothing. All bilaterally represented
measurcments were taken on the left hand side
of the subject. The measurements upper arm
circumference (relaxed), calf circumference;
triceps and subscapular skinfolds were taken
after Weiner and Lourie (1969). Arm and calf
circumfercnce was measured to the nearest 0.1
cm with a flexible stecl tape. While triceps and
subscapular thickness was observed to the near-
est 0.5 mm by a Harpenden skinfold caliper.

RESULTS AND DISCUSSION

Mean with standard deviation and regres-
sion characteristics for four measurements for
the Yadava boys are presented in tables 1 and 2.

A) Arm Circumference

Mean valucs of this physical trait are found
to increase progressively with age. Between 1
to 20 years the boys marked a difference of 1.21
cm betwcen the lowest and highest annual gain
in arm girth. But maximum acccleration of
growth attaincd between the ages 14 and 15
years, when the peak velocity of growth of
total body mass is also manifested. The
maximum increment per year in the growth of

~ arm girth happens to be only 1.34 cms. The i
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Table 1 : Mean, standard deviation and regression characteristics of upper arm circumference and triceps skin-

fold among Yadava boys of Visakhapatnam

Upper arm circuwnference Age Triceps skinfold
N X SE SO ! F growpin N X SE SD t F
years

48 1269 020 140 002 101 101 1 48 875 027 190 003 123 152
46 13.41 014 093 007 181 328 2 46 883 029 195 019 3.19° 1026°
44 1382 0.12 082 001 063 040 3 4 939 031 206 0002 030 009
46 1414 ©.1i 073 005 148 219 4 46 913 025 168 0001 023 005
82 1442 009 078 002 134 180 5 g2 747 021 188 000 0003 000
55 1457 0.08 060 0004 046 021 6 S5 650 019 140 007 1958 379
52 1470 009 067 011 258  650° 7 52 629 020 144 003 134> 181
48 1501 008 055 009 219 480" 8 48 613 037 253 0002 027 008
47 1555 012 084 010 227" 515 9 47 582 018 122 008 193 373
36 1622 015 09! 002 083 069 10 36 614 020 120 005 136 186
27 1657 0.8 096 001 048 023 11 27 614 033 169 006 123 152,
28 1718 0.8 097 016 2268 512 12 28 616 024 129 007 142° 203
24 1785 0.7 084 0001 0.13 002 13 24 618 048 234 000 0003 000
31 1872 021 119 003 065 042 14 31 647 029 160 0004 036 013
24 2006 031 153 007 133 176 15 24 712 049 239 008 139° 193
27 2132 025 132 001 044 019 16 27 603 021 110 012 184 338
22 2250 032 148 030 296 8783 17 2 661 044 208 005 103 107
23 2320 028 132 007 128 163 18 23 691 048 229 006 117 136
20 2358 021 095 008 125 .57 19 20 720 041 184 008 123 151
27 2385 026 133 004 100 .00 20 27 746 051 267 -0003 027 007
757 1636 012 339 085 67.42° 454501 Whole 757 7.15 008 216 000 879 71.32°

1. Significant at 5% level

indicates that the variation in the dependent
variable is explained by the independent vari-
able. The “t” show the statistical significant
difference of “r*”, it was observed in 7,8,9,12
and 17 years of age group. The “F” show the
statistical significant difference of regression
function in 7,8,9,12 and 17 years. The remain-
ing age group of “t” and “F” were not signific-
ance. The whole “t” and “F” show statistical
significance at more than 0.1% probability
level (Tablel). '

B) Calf Circumference

2. Significant at 1% level

Mean values of this physical trait are found

to increase progressively with age. Between
1 to 20 years the boys marked a difference
of 1.30 cm between the lowest and highest
annual gain in arm circumference. But
maximum acceleration of growth attained

3. Significant at 0.1% level

between the ages 15 and 16 years when the
peak velocity of growth of total body mass is
also manifested. The maximum increment per
year in the growth of arm circamference
happens to be only 1.48 cm. The “ indicates
that the variation in the dependent variable is
explained by the independent variable. The ‘t’
show the statistical significant difference of
«» it was observed in 1 to 8, 11,12,17 and
18 years of age group. The ‘F’ show the statisti-
cal significant difference of regression function
in 1,3 to 8, 11,12 and 17 years. The remaining
age group of “t” and “F” were not significant.
The whole “t” and “F” show statistical signific-
ante at more than 0.1% probability level (Table
2).

C) Fat Fold Thickness at Triceps

Fat fold at triceps region increases at a slow
rate from age 1 with the advancing ages tilt |
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Table 2 : Mean, standard deviation and regression characteristics of calf circumference and subscapular skin.

fold among Yadava boys of Visakhapatnam

Calf circumference Age Subscapular skinfold
N X S s 2 F gowp N X SE SD P 1 F
in years
48 1470 024 164 009 2116 466> 1 48 613 018 127 010 221" 4872
46 1608 016 109 008 191! 366 2 46 591 022 151 011 238" 5652
44 1734 013 089 012 236 556 3 44 587 018 121 003 122 150
46 1821 013 087 010 226 513 4 46 568 016 109 090 0.009 0.0001
82 19.12 010 087 007 25° 627° 5 82 516 0-12 105 €004 056 031
55 19.65 011 078 019 352 12417 6 55 504 013 099 002 101 1.02
52 2055 013 092 009 226¢ 511 7 52 503 014 101 0003 037 0.14
48 2134 013 089 013 260° 6772 8 48 499 016 1.08 002 093 086 .
47 2224 017 116 0004 0.13 002 9 47 514 016 1.10 009 210" 4412
36 23.14 022 131 006 1.42 202 10 36 528 015 0.87 002 079 062
27 2567 021 111 025 2877 824 1 27 532 019 101 002 079 062
28 2428 025 132 023 28° 795 12 28 536 0.9 1.03 002 075 056
24 2496 021 103 174 132 007 13 24 541 026 129 001 046 021
31 2622 027 148 0005 038 014 14 31 564 023 128 0001 0.19 0.04
24 2717 039 190 0.1 169 286 15 24 597 027 134 0007 038 0.15
27 2865 030 156 0008 0.44 019 16 27 626 020 1.04 0004 033 0.11
22 2939 034 161 038 349° 12165 17 22 672 023 1.09 009 1382 191
23 2957 025 122 016 201> 405 18 23 720 033 160 020 232! 538
20 298 039 174 002 066 044 19 20 764 033 149 007 1.19. 14]
27 3062 028 144 005 1.14 129 20 27 807 048 251 002 062 038
157.21.89 0.17 468 093 102.80°10567.46° Whole 757 570 005 1.44 008 825 68.08°

1. Significant at 5% level

the 3 years after which thickness shows a
gradual decline upto 9 years, and then increase
from 10 to 15 years, after which thickness
shows a gradual decline and gradually increases
through 18, 19 and 20 years of age. But the
maximum rate of annual increment in the fat
fold attained between the ages of 14 and 15
years. In the advanced ages beyond 4 to 9 years
the growth rate is of course negative. The “1”
show the statistical significant difference of

", it was observed in 2,6,7,9,10,12,15 and
16 years. The “F” show the statistical signi-
ficance in 2 years of age group only. The “t”
and “F” show the statistical significant differ-
ence at more than 0.1% probability level
(Table 1).

-

D) Fat Fold Thickness at Subscapular Region

The subscapular fat fold region declined at a
slow rate from age 1 to 8 years, and then in-
cxease from 910 20 years. But the maximum rate

2. Significant at 1% level

3. Significant at 0.1% level

of annual increment in this fat fold attaincd
between the ages of 17 and 18 years. In the ad-
vanced ages beyond 1 to 8 years the growth rate
is of course negative. The “t” show the statis-
tical significant difference of ‘r”, it was
observedin1,2,9,17 and 18 ycars. The “F” show
the statistical significance in 1,2,9 and 18 years
of age group. The “t” and “F” values in the
remaining age groups were not significant. The
whole “t” and “F” show the statistical signific-
ant difference at more than 0.1% probability
level (Table 2).

The adoiescent growth spurt of upper arm
circumference and triceps skinfold of Yadava
boys was attaincd between 14-15 years and calf
circumference and subscapular skinfold 15-16
and 17-18 years, respectively as similar to that
of GaddiRajputs, (Singh, 1980), Jat boys (Nath,
1972), Tibctan boys (Singh, 1980), Punjabi
boys (Sidhu, 1969) and it has lcsser mean
values when compared with Indian school
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Table 3 : Percentilcs for upper arm circumference and triceps skinfold at different ages of Yadava boys of

Visakhapatnam
Upper arm circumference centiles (cm) - Age Triceps skinfold centiles (mm)

3rd  10th 25k S50th 75th  90th  97th ‘f;’;:fs 3rd 10th 25th S0th 75th  90th  97th

1006 1090 1174 12.69 13.64 1448 1532 1 5.18 631 7.47 875 1003 1119 1232
1166 1222 1278 1341 1404 1460 1516 2 5.06 633 751 883 1015 1133 1250
1228 12.77 1327 13.82 1437 1487 1536 3 552 675 800 939 1078 1203 13.26
1277 1320 1365 14.14 1463 1508 1551 4 597 698 799 9.3 1027 1128 12.29
1295 13.42 1389 14.42 1495 1542 1589 5 393 506 620 747 874 988 11.01
13.44 13.80 14.16 14.57 1498 1534 1570 6 387 471 555 650 745 829 9.13
13.44 13.84 1425 1470 15.15 1556 1596 7 358 444 532 629 726 814 9.00
13.98 14.30 14.64 1501 1538 1572 15.04 8 137 289 442 613 784 937 1089
1397 14.47 1498 1555 1612 16.63 17.13 9 3.53 426 500 58 664 738 811
1451 15.05 1560 1622 1684 17.39 17.93 10 388 460 533 614 695 768 840
1476 1534 1592 1657 1722 1780 1838 11 296 397 500 614 728 831 932
1536 1594 1652 17.18 17.84 1842 1900 12 373 451 529 616 7.03 781 859
1630 16.80 1731 17.88 1845 18.96 1946 13 178 318 460 618 776 918 1058
1648 17.19 1792 18.72 19.52 20.25 2096 14 346 442 539 647 755 852 948
17.18 18.10 19.03 20.06 21.09 22.02 2294 15 262 406 550 7.12 874 1018 11.62
18.84 19.63 2043 21.32 2221 23.01 23.80 16 396 462 529 603 677 744 8.10
19.72 20.60 21.50 22.50 23.50 24.40 2528 17 270 394 520 661 8.02 928 10.52
2072 21.51 2231 2320 24.09 24.89 2569 18 260 397 536 691 846 985 11.22
2179 2236 2294 23.58 2422 24:80 2537 19 374 484 596 720 844 956 10.66
2135 22.14 2295 23.85 2475 2556 2635 20 244 404 566 746 926 1088 12.48

children (Vijayaraghavan et al., 1974), Indian
youth adults (Hanumantha Rao and Gowrinath
Sastry, 1977) and Bengali children (Pakrasi et
al., 1988).

The present data on the Yadava boys have
further been used to develop the local standards
of reference for upper arm and calf circumferen-
ces and fat fold thicknesses during the growing
years. Tables 3 and 4 present the distribution
of centile values of these four characters by
age. Estimates are given for seven percentiles
from the 3rd through the 97th while we are
immediately conscious of the strong limitations
inherent in estimating the 3rd (or the 10th) and
the 90th (or the 97th) percentiles in given age
groups averaging about a little more than 75
in number. Nevertheless, when there is no data
representing a large and comprchensive growth
study in the Yadava children the extrcme
percentiles are shown in the tables advisedly.

With respect to arm and calf circumference
and fatfolds one may not changes in the values

as it is expected, from one age to next. Steadily
increasing values of almost all of the centiles
withage are evident. Over the growing years the
difference from the 50th to the 97the centiles
remains always proportionately greater than
that from the 3rd to 50th centiles.

Being aware of the fact that the ages of
Yadava boys are exact, while the data for well
off boysrelated toage classesitis observed here
that the Yadava boys possess generally lower
mean values for either two of the four physical
traits in question than the well to do Indian boys
over the growing years. The 50th percentile
values of upper arm and calf circumferences for
the Yadava boys fall in between the 5th and the
25th, percentile values of the well-off Indian
boys (Raghavan et al., 1974).

It will be apparent from the foregoing results
thatthe findings among Yadavaboys were more
or less similar to the findings of Sidhu (1969),
Sharma and Kaul (1970), Nath (1972), Sidhu



CHANGES IN CIRCUMFERENCES AND FAT FOLDS IN YADAVA BOYS

289

Table 4 : Percentiles for calf circamference and subscapular skinfold at diiferent ages of Yadava boys of

Visakhapatnam
Calf circumference centile (cm) __ Age Subscapular skinfold centi’es (mm)
3rd  10th  25th  SUth  7S5th  S0th . 97th &MOWP 3rd  10:h  25th  SGth 7Sth  90th 97tk
in years
11.62 1260 1359 1470 1581 1620 1778 1 374 450 527 €13 699 776 852
1403 1468 1534 1608 1682 1748 1813 2 307 397 489 591 693 785 875
1567 1620 1674 1734 1794 1848 1901 3 359 432 505 587 669 742 815
1657 17.09 17.62 1821 1880 1933 1985 4 363 423 494 568 642 708 772
1748 18.00 1853 19.12 1971 2024 2076 S 318 381 445 516 587 651 714
18.18 18.65 19.12 1965 20.18 2065 2112 6 318 377 437 504 571 631 690
18.82 1937 1993 2055 21.17 2173 2228 7 313 374 435 503 571 632 693
19.67 2020 2074 21.34 2194 2248 2301 8 296 321 426 499 572 637 102
2006 2075 2146 2224 2302 2373 2442 9 307 373 440 514 588 655 1721
2068 2146 2225 23.14 2403 2462 25.60 10 364 116 469 528 587 640 622
21.58 2225 2292 23.67 2442 2509 2576 11 342 403 464 532 600 661 122
21.80 2259 23.59 2428 25.17 2597 2676 12 342 404 465 536 606 668 7130
23.02 23.04 2426 2496 2566 2628 2690 13 298 376 454 541 628 706 7.84
2344 2432 2522 2622 2722 2812 29.00 14 323 400 477 -564 651 728 805
2360 2473 2589 27.17 2845 2961 3074 1S 345 425 506 597 688 769 849
2572 2665 2760 2665 29.70 3065 3158 16 430 493 556 626 696 159 8.2z
2636 2733 2830 29.39 3048 3145 3242 17 467 532 598 672 746 8.12 877
2728 2801 2875 2967 3039 31.13 31.86 18 419 515 612 720 823 925 1021
2659 27.63 28.68 29.8¢ 31.04 3209 3313 19 484 573 663 764 385 955 10.44
2791 28.17 2).65 3062 3159 32.47 2333 20 335 485 637 8.07 977 11.29 1279
and Phull (1974), and lower mean values when REFERENCES

compared to the findings of (Vijayaraghavan et
al. (1974), Hanumartha Rac and Gowrinath
Sastry (1977) and ICMR (1984).

Itmay be noted here that when the standards
of fat fold at triceps and subscapular for the
well-off Indian boys are stated to be less than
those of British boys, American boys
(Raghavan et al.,, 1974) and Bengali boys
(Pakrasi et al., 1988) to developmental position
of the Yadava hoys in this respect needs, of
course no elaboration.
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