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INTRODUCTION

Growth and nutritional studies are valuable
as they provide good information on the health
and nutritional status of a community. Nutritional
anthropometry is considered with measurements
of variations of physical dimentions and gross
composition of human body at different age lev-
els and degree of nuirition. Since the physical
dimentions of the body are much influenced by
nuirition,particularly in the rapidly growing pe-
riod of early childhood and in different phases
of life, selected body measuremenis give valu-
able information concerning certain types of
malnutrition in which body size and gross body
measurements are affected (Jelliffe, 1966). In
order to know the average relationship of 14
anthropometric measurements, which were taken
on the Sugali individuals of both sexes simple
correlation co-efficient between pairs of vari-
ables and against age a straight line is fitted for
the data.

SUBJECTS AND METHODS

A study has been conducted on the Sugali, a
tribal population of pastoral nomads inhabiting
the Palakonda Hill ranges of Cuddapah district,
Andhra Pradesh in order to know the growth
patteren and nutritional status based on
cross-sectional data. The sample has been drawn
from 10 Sugali Thandas (settlements) located in
four mandals (revenue divisions) of Cuddapah
district. The size of the sample consists of 1565
children (854 boys and 711 girls) aged 1 to 20
years. Field work was conducted from Decem-
ber 1991 to November 1992,

The Sugali is the largest tribal population of
Andhra Pradesh. They are also known as
Lambadi, Lambani, Banjari, Brinjari in various
parts of India. The Sugalis are supposed to be
the descendents of the original Aryan Gypsies

or Roma Banjaras of North-West India, whose
descendents are also found in various parts of
the Central and Southern Europe and in central
Asia. They live in exclusive settlements of their
own called ‘Thandas’ named after the headman
{Nayak) of the group. The traditional dress pat-
tern of the Sugali is colourful and attractive and
is a distinctive identity marker of the commu-
nity. The Sugali language closely resembles the
Marvari language of Rajasthan both in accent
and in script. Owing to their cultural contact with
the surroudning Telugu people the Sugalis be-
came bi- linguistic and can speak Telugu flu-
ently. They present a complete picture of transi-
tion of a group of people from pastoral nomads
to settled peasantry. The economic life of the
people varies from agriculture, lime-selling, fire
wood selling and agriculture labour,

The anthropometric measurements like
Height (Ht), Weight (Wt) Sitting Height (SH),
Total Arm length (Al), Biacromial Diameter
(BAD), Biiliocristal Diameter (BID), Chest Cir-
cumference {CC), Upper Arm Cercumference
{AC), Medical Calf Circumference (CAC), Head
Circumference (HC), Skinfold at Triceps ( SFT),
Skinfold at Subscapular (SFS5), Skinfold at
Supra-iliac (SFS) and Skinfold at Medial Calf
{SFC) were taken for the study. The measure-
ments are age dependent and are sensitive 1o
envrionmental factors like socio-economic con-
ditions, nuirition and other ecological factors.
The definitiong of land marks, instruments and
methods were used as suggested by Sing and
Bhasin (1989) and Weiner and Lourie (1969).
Anthropometric data were statistically analysed
on IBM compatable PC-AT 386 computer at the
university computer centre, 5.V.University,
Tirupati, Andhra Pradesh, using the SPSS pack-
age.
Simple correlations (r) betwegn measure-
ments were calculated and tested for significant
difference from zero, where
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The significant difference of these correla-
tion co-efficients from zero is examined by t-test,

n—2
i=
| -r

r

where

‘t' follows students ‘" distribution with n-2 de-
grees of freedom. However, since the sample is
large in each case *t'distribution can be approxi-
mated by standard normal distribution (central
limit theorem of probability). If null hypothesis
of no significant difference is rejected, a posi-
tive ‘r’ value implies a co-movement of the vari-
ables in the same direction. On the otherhand, a
negative ‘r’ implies a co-movement of the vari-
ables in the opposite direction.

In order to study the average relationship of
14 anthropometric measurements of both sexes
against age a straight line is fitted for the data.
The regression equation between two variables
describes how one variable, say *Y", varies in
relation to change in ‘t’.
Straight line model : Y, =a+bt +u,
Where, ¥, = measurement

T =age
u, = Siatistical disturbance term
*a” and ‘b" are constants to be estimated by the method of
least squares
The fitted model is,
Y,=a+ht
1= 1220

RESULTS AND DISCUSSION

Means, Standard Deviations of all anthropo-
metric measurements along with sample size of
each age group for boys and grils were presented
in tables 1 and 2.

It is observed from the tables that the growth
patterns of different anthropometric measure-
ments exhibit uniform increase with age for both
sexes except skinfold measurements. The boys
are taller and heavier than the girls at all agés
except at the ages of 11+, 12+ and 13+ years.
The girls gained 90 per cent of their total height
(138,10 cms) and weight (39.65 kgs) at the age
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of 12+ years, that is two years before boys did
for height (147.48 cms) and one year before for
weight (42.80 kgs). The mean values of sitting
height for boys are higher than the girls at all
ages except at the ages of 10+, 11+ and 12+
years. Boys are having longer upper extremities
than the girls at almost all age groups. However,
the girls are presenting higher mean values for
this measurement at the ages of 1+, 2+, 10+, 11+,
12+, 13+ and 14+ years. The mean values for
arm circumference are higher in boys than those
of girls at all ages except 3+, 4+, T+, 10+, 11+
and 13+ years. The girls show higher mean val-
ues for biacromial diameter at the ages of 2+,
5+, 10+, 11+, 12+, and 13+ years than those of
boys. The girls also exhibiting higher mean val-
ues for biiliocristal diameter at the ages of 5+,
8+, 11+, 124, 134, 14+, 15+ and 16+ years than
those of boys. 90 per cent of total gain for
biiliocristal diameter is observed at the age of
14+ years in the case of girls, where as in boys it
1% observed at the age of 17+ years, that is three
years later than the girls did. Boys have wider
chests than the girls at all ages, except at the
ages of 2+, 10+, 11+, 12+, 13+, 19+ and 20+
years. Boys are presenting higher mean values
for medial calf circumference than the girls at
all age groups except at the ages of 2+, 8+ and
16+ years. The mean values for head circum-
ference in boys are higher than those of girls at
all ages.

A gradual increase in skinfold measurements
is observed with the age for girls, where as slight
decrease is observed for boys. The mean values
of four skinfold measurements of girls are higher
than those of boys except at certain ages. The
skinfold thickness is higher at triceps and me-
dial calf regions when compared to subscapu-
lar and suprailiac regions. The less skinfold
thickness of boys may be due to their physical
activity, which is comparatively high in boys
than that of girls.

Correlation Matrix of Anthropometric Mea-
surements

Table 3 presents the correlation matrix for
the above measurements of boys aged between
1+ and 20+ years. It is evident from the table
that the relationship between all measurements
is strong except for skinfold measurements,
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Table 1: Means and standard deviations (SD) for anthropometric measurements of Sugali boys by age and number

Age N Height fom)  Weight kgl Sining Total arm Upper arm Biacromial Bitlioeristal
(Yrsj heighi lfength Cir-umfe Diameter Diameter
fem) fem) -rence {cn) fent) fem)
Mean SD Mean S0 Mean SD Mean 50D, Mean 5D Mean SD Mean 5D
|+ 86 T298 231 743 097 4246 319 2795 237 1249 L1 1745 091 1242 079
I+ 0 7774 33E 0 B.82 074 4604 287 3199 190 1286 O.B0 1813 086 1372 080
I+ 64 8522 394 1020 1.47 47.13 257 3525 257 1290 085 1951 16 1456  1.26
4+ 46 9168 [54 12,87 1.68 1557 348 3886 2.8 1335 0.B4 2066 1.04 1566 1.20
5% 54 9896 476 1344 1.42 5290 280 4071 272 1350 066 2146 128 1634 100
o+ 72 10536 738 1582 158 5579 136 4590 264 1406 074 2300 138 1746 1.30
T+ 56 11505 412 1723 192 5891 192 4825 149 1406 1.23 2412 097 1826 1.2
B+ 55 11981 361 1962 1.92 6093 234 5092 307 1569 1.02 2560 120 1859 0.9
g+ 43 12597 467 2308 240 6734 234 5529 294 1585 055 2689 131 2051 1.04
10+ 33 13079 1.82 2559 1.38 6465 064 5576 204 1651 1.03 2788 1.2} 2124 157
11+ 38 13261 475 2645 223 6611 259 5801 243 1726 1.03 2824 1.10 20.57 o072
12+ 33 136.58 437 2826 299 673 165 6102 291 1752 081 2843 068 2226 1.12
13+ 35 141.39 793 31.63 584 7201 295 6354 427 1787 1.05 2997 222 2268 1.63
14+ 3B 14957 425 3653 244 7631 102 6668 193 2020 1.57 3210 201 2413 L%
154 30 15419 816 41.27 491 7705 229 T0.29 164 2040 138 3307 2.14 2471 1.64
16+ 39 158.05 437 4358 1.24 8013 252 7144 219 2145 079 3430 1.26 2529 |.132
17¢ 18 15937 377 4446 248 8092 077 7235 109 2197 104 3509 118 2678 114
18+ 43 161.44 4.57 4516 2.01 81.00 231 7321 257 21.84 063 355 1.34 2834 092
19+ 17 16358 355 4565 2,17 8L.0l6 1.6} 74105 1.37 2220 097 3631 144 2850 156
W0+ 31 16387 519 4756 434 Bloed 554 7504 271 2240 105 3726 1.3 2901 085
Chest cir- Medial calf  Head Circum- Skinfolds{mm}
cumyfe- circum- Jerence (cmi)
rence fem) ence (o) Triceps Subscapular Suprailiac Medial Calf
Mean SD  Mean SD Mean SD Mean 5D Mean 3D Mean S Mean S0
4281 205 1490 1.23 4401 094 962 284 749 2326 6.56 211 12.40 .00
4475 137 1617 109 4501 1.26 10,40 2,28 6.59 0.72 5.86 1.55 12.87 2.18
4678 224 1679 128  46.21 1.16 9.09 2.48 580 0.94 5.00 1.43 12.49 2.50
4901 1.9 1807 087 4771 170 984 2156 6.26  1.6] 512 1.90 11.92 2.02
5028 202 1832 099 4821 136 877 154 515 .00 4.27 0.78 11.53 2.24
5220 201 1949 1.07 4894 1.75 828 2.64 550 L.01 4.69 1.84 10.66 295
5323 245 001 1.0 4936 0.69 .77 3T 500 1.49 4.21 1.15 10.22 2.60
54.77 200 2066 101 4979 .19 6,89 1.23 493 0.79 3.55 0.74 9.31 2.53
5387 285 22o6 109 5016 0.73 769 1.74 477 0.60 151 0.94 11.07 2,04
5909 136 2366 1.59 5069 0.73 6.73 038 576 039 4.48 0.99 1000 2.20
G050 189 2474 202 5140 1.8] 6.00 1.59 4.5 039 343 0.54 9.00 229
6280 .36 2549 1.69 5167 1.28 6.75 107 560 034 4.47 (.88 e 31
6486 409 2651 144 5255 164 6.06 1.19 565 123 4.02 0.77 10.59 1.74
69.20 1.56 27.03 142 5343 1.33 8O0 1.69 6.57 092 5.20 0.87 960 1.74
69.43 295 2725 114 5363 .06 8.57 381 588 1.3 5.63 0.86 11.33 1.71
7105 129 2735 176 53381 140 744 1.89 7.06 0.B7 5.36 0.99 9.41 2.29
Tio4 246 2793 1.05 5383 138 6.25 0.79 642  0.75 517 0.6%9 989 0.74
Tie2 132 IR0 134 5420 1.3 6.63 1.86 6.45 (.80 5.34 1.00 10.28 2.90
TS5BS 148 2893 110 5479 096 6.836 2.00 705 1497 513 0.72 8.09 1.20
76,76 242 299 151 550! 1.69 827 1.76 g42 1.19 .64 1.75 10.61 365

Among the skinfold measurements SFT, SFS and
SFC are negatively correlated with the other
variables. However, it was found that there is
positive correlation between SFS and Wt, BAD,
BID, CC, AC and CAC. The relationship be-
tween SFC and CAC is also low but positive. It
is also noticed that among skinfold measure-
ments, SFSS is positively correlated with all

other variables. The correlation between skinfold
measurements is also found positive.

The *t" values calculated for the above cor-
relations are significant at 5 per cent level for all
relationships except for the relationship between
skinfold measurements and other measurements.
The *t* values are insignificant at 5 per cent level
for the relationship between FFS and Hi, SH,
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Table 2: Means and standard deviations (SDY) for anthropometric measurements of Sugall girls by age and number
Age N Height fem)  Weighn kgl Sitting Total arm Upper arm Biacromial Biiliocristal
(¥rs) height length Circumfe Diameter Diameter
{em) {em) -rence (em) fcm) fem)
Mean SD Mean 3D Mean SD Mean 5D Mean 3D Mean 5D Mean 5D
1+ 61 7151 449 725 149 4151 265 2814 249 1206 085 1744 102 1250 1.11
2+ 22 77.74 560 991 1.60 4491 3.68 3259 333 1280 066 1B3E 1.7B 1355 1.20
3+ 43 7967 502 1047 1.50 4584 331 3371 303 1297 076 IBES 1.0 1388 1.17
4+ 29  £6.92 3197 11.78 0.89 4879 209 36.10 2,15 13.67 0.77 20.12 1.05 1471 0.68
5+ 28 97.35 519 1207 059 5235 145 4075 312 1371 0465 2151 127 1660 1.6
o+ 40 10230 6.89 1460 1.90 5408 285 4261 314 1379 083 2219 1.22 1675 096
T+ 50 11084 674 1706 1.77 5765 402 4791 403 1478 094 2364 1.58 1808 .12
8+ 58 11528 595 1812 1.59 €001 334 4968 372 1500 1.12 2508 1.37 1899 094
9+ 83 12071 849 2025 2.B1 6079 443 5278 263 1521 089 2564 1.37 1924 1.50
10+ 27 12911 305 2507 1.67 6600 09 5678 193 1661 0.8l 2794 080 2077 1.03
11+ 42 13492 6.71 2848 532 o68.70 4.00 6053 296 17.29 1.33 2937 195 2232 1.51
124+ 28 138.04 4.76 2939 308 6947 1.67 61.36 3.01 1731 097 2946 1.21 2255 1.15
13+ 22 14267 443 3461 327 7169 342 6545 263 1828 063 3142 1.25 2375 0.B4
l4+ 29 146.55 577 3580 441 7406 259 6694 322 1BB4 1.65 3175 1.43 2481 1.40
15+ 12 14892 570 4042 278 7575 081 67.77 104 2020 1.03 3192 095 2597 0.62
1o+ 32 15052 4.23 4 0.61 290 7627 179 68.14 201 2050 1.51 3222 096 2616 1.02
17+ 21 151001 395 4167 198 7654 266 6823 152 2072 141 3242 039 2629 1.0}
18+ 20 151.23 3.08 4245 577 7681 273 6926 386 21.19 095 3437 1.58 2659 099
19+ 17 15290 3.67 4338 151 77.30 243 69465 2,81 21.25 124 3472 175 2670 1.15
20+ 47 15344 438 4406 300 7786 257 6986 308 2171 LIE 3514 2031 2681 1.40
Chest cir- Medial ealf Head Circum- Skinfolds{mm)
cumife- clrcum- Serence (cm)
rence fem) ence {em) Triceps Subscapular Suprailiac Medial Calf
Mean  SD  Mean SD  Mean 5D Mean 5D Mean 8D Mean SD Mean 5D
4162 216 1489 115 4278 1.58 B.B7 240 694 179 6.30 1.87 12.93 2.78
4552 3151 1627 1.26 4335 1.37 9.77 2.58 7.25  1.53 6.30 2.35 1276 2.42
4577 203 1671 121 4584 .44 10.55 237 7.26  1.25 5.27 086 12.80 1.6l
4774 1.54 1763 091 4617 1.05 11.54 289 §42  2.64 5.82 1.04 13.56 1.82
4931 1.35 1776 089 4666 1.12 879 232 6.54 2.74 374 0.89 10.28 2.07
4985 l.o0 1879 1.19 4758 1.32 9.10 2.37 533  0.87 4.48 1.39 10.76 1.90
5282 2195 1978 1.9 4826 2.39 934 2,57 574 1.2 4.61 1.58 1113 2.34
54.15 260 20076 1.05 4883 1.14 208 1.90 514 1.28 4.26 1.39 10,53 279
5598 348 2095 1.69 4911 1.88 7.02 1.8B5 501 0.63 189 0.98 10.00 3.2
5944 147 2301 109 4932 091 9.07 1.91 563 1.19 4.37 0.70 12.67  2.45
63.23 500 2430 190 5028 1.15 9.05 2.92 638 1.70 4.90 1.38 12.76 3.29
63,88 2.32 2465 1.35 5051 1.48 B.69 2.55 599 (.82 4.77 0.77 1134 2.74
66,23 1,28 2528 1.06 S0.B1 139 1134 227 6.43  0.68 5.49 0.59 12.89 1.60
68.08 4.08 2567 1.15 5091 048 9.56 1.27 6.60 1.10 6.17 1.33 12.58 281
70.57 1L.6B 2697 1.15 5142 0.73 1036 471 934 1.08 6.66 0.52 10.33 4.55
7254 422 2744 138 5156 1.0l 12.36 349 892 1.58 7.00 1.64 14.69  2.88
7292 335 217.50 1.21 5197 091 13.90 3.75 8.07 1.10 7.86 2.08 1489 274
7523 268 2780 1.46 5248 048 13,82 4.24 985 3.02 7.64 2.33 16.01 3.84
7632 1.15 2820 1.10 5280 1.20 1319 3.47 219 1.76 1.76 1.46 13.07 4.36
7697 278 2877 139 5305 1.03 12.60 21.68 875 1.81 7.56 2.04 13.38 2.69

AL, BAD, BID, CC and CAC and between SFSS
and HC,

Table 4 presents the correlation matrix for
14 anthropometric measurements of girls aged
between 1+ and 20+ years. It is important to note
that no negative correlation is noticed between
anthropometric measurements of girls as ob-
served in the case of boys. The correlation be-

tween different anthropometric measurements is
shown to be strong, whereas in the case of
skinfold measurements they show less degree
of positive correlation with all other measure-
ments and in between them., _

It is evident from the *t* values that the cor-
relation between all measurements are signifi-
cant at 5 per cent.level.
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Table 5: Regression owt put of anthropometric measurements against age among sugali boys and girls
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S5l Fariable Boys Crirls

Mo, Constant  X-coefficient t-value I3 Constnat  X-cogfficient t-value R

1. Height 73.54402 3125402 120,03 0944158 7399760 4683068 T6.69 0.892411
2. Weight 2790663 2320321 12778 0.950402  3.188913 2158111 94.59 0.926575
3. Sitting height 41.90138 2244844 104.90 0.928145 42.04278 2060892  76.50 0.B01945
4. Total arm length 28.71013 2.595485 12070 0.944746 2939905 2377520 7R.60 (.897046
5. Biacromial diameter 1646271 1.077789  115.76 O0.948874 1675876 0.989158 8578 0.912043
6. Biiliocristal diameter  12.01466 0866886 11462 0.939091 1209152 0825141  87.22 0914739
7. Chest circumference  40.87871 1890943 128.94 0.951252 39.60700 1.953625 9319 0.924513
8. Arm circumference  10.93044 0.504848  B86.31 0895180 11.10523 0.539785 6979 (.872920
9. Calf circumference  14.64100 0.B14112  89.72 0.904276 14.50525 -0.768520 77.22 0.893725
10. Head circumference  44.97766 0.553660  59.69 0.807024 4403392 0.500175 4460 0.745725
I1. Fat-fold at triceps 9.363200 -0.15011 -10.35 0111728 7.948295 0.196513 9.57 0.114326
12. Fat-fold at sub-secular 5.547186  0.042344 4.60 0024221 5630527 0.116836 .70 0.096423
13, Fai-fold et sufra-ilisc ~ 4.772450  0.006841 0.70 0.000378 4324518 0.118097 9.56 0.114242
14. Fai-fold at calf 1207604  -0.14113 -8.33 0075230 11.20866 O0.101210 483 0.031917

Linear Regression of Anthropometric Mea-
surements

The regression output is shown in the table
5. Itis evident from the table that height, weight,
sitting height, total arm length, biacromial di-
ameter, billiocristal diameter chest circumfer-
ence, arm circumference, calf circumference and
head circumference measurements show an al-
most linear relationship with age. While the
skinfold measurements are presenting downward
trend in boys and upward trend in girls.

Growth of an individual is a continues pro-
cess (Jelliffe, 1966), and normally it ceases at
the end of adolescence. Accordingly all the an-
thropometric measurements except skinfold
measurements presenting progressive increase
with age upto 20+ years, hence, positve correla-
fion between measurements is observed. Where
as the skinfold measurements of SFT, SFS and
SFC are negatively correlated in case of boys
and positively correlated in case of girls. The
Physical activity of boys of the present study is
comparatively more than that of girl, as they
actively participate in their occupational duties
along with their parents to eke out their liveli-
hood (Reddy and Papa Rao, 1995). Hence,
fatfold thickness among boys is naturally less
than that of girls. The same is evident from the
regression output of the measurements, where

the skinfold measurements are presenting down-
ward trend in case of boys and uvpward trend in
case of girls.

KEY WORDS Correlation Coefficients. Lincar Regres-
sion. Sugali. Tribal Population. Andhra
Pradesh.

ABSTRACT With a view to know the average relation-
ship of 14 anthropometric measuremenis, taken on the 1565
Sugali children (854 boys and 711 girls) of both sexes aged
I to 20 years simple correlation co-efficients between pairs
of variables and against age a straight line is fitted for the
data. Among boys the relationship between all measure-
ments 15 strong except for skinfold measurements. No
negetive comelation is noticed between anthropometric
measurements of girls. All anthropometric measurements
show an almost linear relationship with age. The skinfold
measuremenis are presenting downward trend in boys and
upward trend in girls.
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