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ABSTRACT hﬁ‘m paper, anthropometric and respiratory variables among five population groups
viz. Gujjars, Dogea-B riltswns, Dogm-Rajputs and Dogra-Scheduled Castes and Tibetans are being reported.
lmmw&*thﬁmmwbmmdudedm!hesmdy The subjects were studied -
for23 nw massurements and three lung functions following standard techniques. General growth

trend for
Dogn—Rq)pui g :
jars show higher valos dhin Dogra groups.

Human growth snd development, though
chiefly determined by inherent growth potential,
are equally mﬂueneettby environmental stresses,
revealing that the two sets of factors are not
entirely independent of each other. At all stages
of life, environmental factors are constantly con-
ditioning and modifying the expressions of inher-
ited potentials, It is the basic principle that
environment makes development possible and
permit the genetic potential to find expression
(Eveleth and Tanner, 1976). :

The development of different parts of body can
be measured metrically using anthropometric
techniques (0 assess the growth patterns and
nutritional status of different populations. A
number of body measurements are selected for
this purpose because the use of height and weight
alone taken for simplicity of procedure in growth

studies, has its limitations as it marks the fact that -

each organ and segment of body is growing at
arate that is uniquely its own. As each measure-
ment has its own significance in growth study,
they are divided into d:ft‘e:em groups accordingly
as follows: 5

1. Weight

2. Projective height measurements

3. Diameters

4. Circumferences

0 measarements is: Dogn-Sc}-eduled Cartes show maximum growth, followed by
gahurians, Gujjars and Tibetans. For respiratory ftmcnon.-. however, Tibetans and Guj-

5. Skinfolds

The physiological measurements also have

_their importance as biological response to the

environment is invariably physielogical regard-
less of age. The anthropometric and physiolog-
ical variables are being reported here for five
population groups (Gujjars, Dogra-Brahmans,
-Rajputs, -Scheduled Castes and Tibetans) of
Jammu and Kashmir.

Gujjars: Gujjars are a transhumant community,
with winter headquarters in Jammu region and
migrating to higher ranges during summer. Guj-
jars claim that their ancestor was a Chauhan
Rajput, who married a Gujjar woman and that
his descendents retained the tribal name while.
sinking to the rank of Gujjars owing to infringe-
ment of caste regulation (Ibbetsoh, 1916).

Dogras: The Dogras inhabiting the hilly tract
bounding the mountain of Kashmir valley, on the -
south and extending up to the plain of Punjab,
are descendents of Aryan stock. The origin of
word Dogra is commonly stated by the people
to have arisen from the fact that cradle of the
Dogra race, lies between two holy lakes Surin-
sar and Mansar near Jammu, Drigatdesha or the
country of two hollows was corrupted into
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Dukyer and Dugra finally became Dogra. From
Jammu streching east along the plains of Punjab
lies the land of Dogre and all, who live in this
tract irrespective of their religion are referred a8
Dogras. They have certain national characterissic
and a common language, which differenth
them from others. Some authorities doubt ¢
derivation and say that Dogra is a oompt
of Rajasthani word for hills Dungal, and
when Rajputs forced their way up north, M
gave the name to this hilly area.

Tibetans: Tibetans are a refugee community, 3 ]

migrated in 1962 from Tibet, which was ks

over by China that time. These Tibetans settielf
mainly in the hilly regions of Himalayas. T}
group under study is settled in and around

town of Ladakh division of Jammu and Kashmfr, -

MATERIAL AND METHODS
In thepresempapu'. five population groups of

Jammu and Kashmir ‘being reported are Gujjars,

‘Dogra-Brahmans, Dogra-Rajputs, Dogra-
Scheduled Castes and Tibetans. A cross-sectional
sample of 1025 males was studied in 1989, the
subjects selected were apparently healthy and
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unrelsted. The data were collected from Jammu
and Leh districts of Jammu and Kashmir State.
. Dogra-Brahmans, Dogra-Rajputs and Dogra-
heduléd ‘Castes sample were collected from
-district, located at comparatively low alti-
*éﬁ Outer Himalayan Zone. Gujjars are a
group, with winter headquarters in
ranges of Jammu district, while in
ner they migrate to the higher ranges of
u valley; Kashmir valley and even to
ikh ranges. Tibetan sample has been col-
from in and around Leh, located in the
nalayan range (altitude 3514 metres).
Nnple were collected for adolescent years
8l as for adults. The adolescent sample
from 8+ to 18+ years; whereas all those
in 20th year and above were grouped as
and above. All the subjects between age 8.00
mgroupedin&yearagegroup.sim-
tern was followed while grouping the sub-
: je&of other age-groups. Age-wise distribution
of sample is given in table 1. The subjects were
studied using standard techniques given by
W.H.O. (1964); Weiner and Lourie (1969) and
Singh and Bhasin (1989). Lung functions were
studied using Morgans® portable spirometer.

Table 1: Sample m for anthropometric variables and lung functions in five population groups of Jammu and Kashmir

For Anthropometric Variables

Wm Bozra-

For Respiratory Functions

Age Gujjars  Dogra-  Dogra-  Dogra- Dogra- Dogra-  Tibetans
Years Brahmans Rajpuwts  Scheduled - Bralvnans Rajpwts  Scheduled
Castes . Castes

8+ - 21 24 2 12 Co- 21 24 2 06
9+ . 06 19 20 1” 15 06 19 20 17 05
10+ 0 20 27 3 -1 (] 20 2 33 (171
11+ 08 20 2 2 - 10 .08 20 2 2. o7
12+ 14 23 21 2 10 14 23 21 2 0
13+ 10 20 20 b1 1 10 20 20 27 10
14+ 09 21 2 - (i ] 21 2 25, 05
15+ 08 2 2 ‘25 13 o 2 20 25 10
16+ 10 20 20 21 2 .0 20 20 21 16
17+ 04 20 20 20 ”» o4 20, 20 20 0
18+ 06 20 18 18 o 06 20 18 18 04
19+ and 14 21 27 20 ‘12 14 21 27 20 12
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The followihg measurements were taken on
each subject:

A. Anthropometric Varlables
L (l) Body m
I1. Projective Helghr Madguren

(2) Height Vertex
(3) Sitting mamvm

III. Diameters

(4) Biacromial m‘
(5) Bicristal Diluﬂt
(6) Transverse Diaimster of Chest
(7) Antero-posterice m of Chest
(8) Humerus Bicondyiar Diameter
(9) Femur BM Diameter

(10) Wrist Diameter

(11) Ankle Diameter

IV. Circumferences

(12) Chest Circumference—Normal

(13) Chest Circumference—At maximum
inspiration ;

(14) Chest Circumference-—At maximum
expiration

(15) Upper Arm Cucmnference—relaxed

(16) Upper Arm Circumference—contracted

(17) Calf Circumference

V. Skinfold Thickness
(18) Biceps
(19) Triceps
(20) Subscapular
(21) Supra-itiac
(22) Calf -
(23) Forearm

B. Physiological v-rhii- :

VI. Lung Functions
(24) Forced Vital Capacity (FVC)
(25) Forced Expiratory Volume for one
Second (FEV 1.0)
(26) Peak Expiratory Flow (PEF)

In order to interpret the data numerically,
means and standard deviation are reported in the

present paper.
RESULTS AND DISCUSSION

The results of'the present investigation are rep-
resented in tables 2 and 3. It is mentioned here
that the rate of growth is not uniform with respect
to age either in the same measurement or between
any two measurements. Some of the values even
show decrements. These decrements may be due
to sampling error and cross-sectional method of
data collection.

A. Anthropometric Variables
I. Body weight
With a few exceptions, body weight shows

.gradual increase in all the population groups at

all the yearly intervals, from 8+ to 18+ years.
Increase in body weight is largest in Dogra-

“Scheduled Castes, followed by Dogra Rajputs,

Gujjars, Dogra-Brahmans and Tibetans in the
order given. Highest peak values corresponding

- to adolescent growth spurt has been observed

between 13+ and 14+ years for Gujjars, Dogra-
Brahmans, Dogra-Rajputs and Dogra-Scheduled
Castes, whereas it is an year later in Tibetans
(Table 2). In 19+ and above age group, highest
weight has been recorded for Gujjars, followed
by Dogra-Rajputs, Dogra-Brahmans, Txbetans
and Dogra-Scheduled Castes.

1. Projective Height Measurements

For both height vertex and sitting height, there
is a gradual growth at all the yearly intervals from
8+ to 18+ years in all the five population groups
being studied. Dogra population groups show
higher increments followed by Tibetans and Guj-
jars, in height vertex whereas for sitting height
Dogras are followed by Gujjars and Tibetans.
Highest peak value corresponding to adolescent
growth spurt is seen between 10+ to 13+years
for both projective height measurements in
Dogras as well as in Gujjars and Tibetans. For
height/vertex, 19+ and above group Gujjars are
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Table 2. Anthropoinetric nr;bb M*ﬂn population groups of Jammu and Kashmir

Age ) Gujjars Dogra-Brahmans Dogra-Rajputs Dogra-Scheduled Tibetans
- Years  “ Mean  SD. Masan __ SD. Mean  SD. Mesn SD  Meam  SD.

1. BODY WEIGHT (kg)

8+ 2064 169 2191 384 20.45 345 23.50 257

9+ 2841 an 223 252 237 224 252 255 25.16 3.08
10+ 2738 - 347 - 2580 345 25.11 450 2383 298 24711 3.09
11+ - 30.87 543 27.40 342 2170 547 21.13 5.59 27.80 470
12+ 3553 6.14 3110 387 3245 9.74 2959 3.94 30.70 4.83
13+ 38.75 5.08 3327 . 532 341 6.02 35.12 6.48 34.40 499
14+ 42.94 4.55 3961° 576 4025 6.78 40.54 6.91 3264 1.86

15+ 48.50 835 46.18 604 43.11 1.22 46.84 1.56 44.96 6.26
16+ 51.45 4.83 46.25 5.09 4825 379 46.14 7.09 48.50 6.17
17+ 51.37 457 41325 904 5221 6.67 49.00 6.26 50.55 625
18+ 48.83 0.81 50.92 566 5297 760 5252 431 41.00 412

19+ and - 61.00 3.36 6026 ' Al 6035 16.24 55.67 6.21 56.50 7.82
above ’

I1. PROJECTIVE HEIGUT MEASUW
2. HEIGHT VERTEX (cm)

- 8+ - - 12542 300 12769 742 12283 878  125.60 4.04
9+ 138.71 620 12718 509 127.03 860 12875 445  127.99 4.64
10+ 13695 -~ 633 13425 " 578 13424 645 131.70 565 128.26 5.40
11+ . 141.18 863 - 138.87 674 13822 9.07 139.33 8.83 13256 7.43
12+ - 150.02 817 14539 694 14550 1259  143.76 777 13794 724
13+ . 153.70 519 14828 761 148.78 852 15264 980 14510 ' 834
14+ 15670 627 15638 769 15635 770 15791 717  139.92 9.49
15+ 165.92 1057 16292 7.11 . 163.88 767 162.32 509 15484 750
16+ 168.15 494 164.67 471 16597 492 163.28 693 160.28 6.89
17+ 168.25 440 16547 6.88. 168.02 6.88  165.83 657 151.42 421
18+ 16491 1.81 17207 553 16745 640 161.72 642  159.04 4.80

19+and 169.95 225 169.94 464 169.51 3.73 167.95 526 . 161.62 477
above :

3. SITTING HEIGHT (cm)

8+ - - 65.93 2.56 66.24 3.82 66.76 9.05 66.94 334
9+ 75.53 8.30 67.46 4.85 6522 3.96 61.27 4.08 68.56 273
10+ 6963 . 3.76 7037 574 7039 4.90 67.40 13.21 6793 333
11+ 72.01 3.78 70.62 3.16 68.74 176 - 6820 1330 71.64 473
12+ 75.83 364 74.46 443 7572 7152 73.49 393 72.86 396
13+ T1.74 294 7595 4,04 76.02 3.80 78.22 5.95 7637 ' 4.90
14+ 80.55 3.10 M7 4.38 76.27 17.66 80.12 5.00 74.48 1.79
15+ 82.25 592 82.25 383 84.13 5.26 8395 « 257 81.26 5.28
16+ 85.74 3.01 84.40 346 86.51 2.89 83.99 3.96 84.70 3.69
17+ 84.67 1.95 84.20 3.54 86.81 3.07 . 8455 4.55 85.63 3.64
18+ 80.90 253 8672 329 8660 . 4.12 85.75 2.80 82.96 2.88

19+ and 83.75 1.78 85.11 3.10 85.62 2.66 84.01 2.99 85.26 2.58
above

IIl. DIAMETERS
4. BIACROMIAL DIAMETER (cm)

8+ - - 26.60 26.74 197 26.25 239 . 28.62 1.29
9+ 28.63 2.59 2754 13 27.64 1.35 27.68 1.65 29.01 1.57 .
10+ 29.66 1.36 2925 * 1.80 28.26 245 - 2838 1.57 28.42 221
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Age Gujjars .Dogra-Brahmans Dogra-Rajputs Dogra-Scheduled Tibetans
. Castes

Years Mean SD. Maean SD. Mean SD. . Mean SD Mean SD.
i+ 30.00 210 246 202 29.74 291 29.79 2.61 29.37 2.16
12+ 32.20 3.07 30.20 3.03 31.5} 3.58 30.83 2.01 30.37 1.73
13+ 33.19 1.69 3264 1.88 32.74 2.08 33.04 2.51 31.34 2.15
14+ 3440 241 3409 249 34.64 2.58 34.10 3.38 30.08 3.29
15+ 3641 3% 3552 » 194" 3574 217 - 36.12 1.50 34.56 420
16+ 37.33 L8 w71 1.81 37.27 191 36.03 2.03 36.61 2.09
17+ 36.57 Lﬁ 36.89 130 38.57 2.13 37.37 275 36.12 - 4.46
18+ 36.73 691 38.67 1.73 39.05 235 39.55 1.89 36.06 2.13
19+ and 39.00 091 39.95 1.51 40.20 1.71 39.00 1.60 37.79 2.14
above . '

5. BICRISTAL DIAMETER (em)

8+ - - 1936 084 20.08 2.18 19.69 1.39 21.39 091
% 2106 099 . 2043 269 1975 098 2040 1.04 2178 1.80
10+ 2117 . 128 - 2141 2.15 2093 1.71 20.53 1.09 21.46 1.67
11+ 22.25 1.70 21.49 1.48 21.34 1.96 2230 1.81 2221 1.79
12+ 23.69 227 nn 1.54 23.14 2.65 23.24 194 22.86 1.69
13+ 24.83 1.49 2344 2.15 23.89 1.64 24.27 202 24.24 1.46
14+ 25.53 192 2541 1.92 25.01 1.70 25.59 2.06 23.97 074
15+ 26.53 1.67 2101 285 - 2694 1.77 26.80 2.63 26.58 1.45
16+ 27.31 1.60 27136 1.53 27.27 130 26.98 1.74 27.96 221
17+ 27.50 234 2116 1.24 28.48 1.54 27.23 1.84 27127 1.83
18+ _ 2816 0.50 28.69 091 28.40 237 28.47 176 27.56 1.32
19+ and 2845 121 29.07 1.55 28.57 2.28 28.93 274 29.45 1.93
above s
6. TRANSVERSE DIAMETER OF CHEST (cm)

8+ - - 18.57 0.89 18.18 093 18.31 092 20.26 0.84
9+ 19.85 1.02 18.49 0.62 18.40 0.97 18.41 1.48 20.88 0.98
10+ 19.92 0.90 18.92 .. L19 19.19 1.55 19.34 1.7 2071 1.36
11+ 20.20 1.57 20.11 1.69 19.69 1.57 19.87 1.62 21.11 1.50
12+ 21.30 131 20.35 1.06 20.86 231 20.16 1.01 21.47 1.23
13+ 23.23 436 . 2020 498 21.21 1.44 21.45 1.78 2171 1.23
14+ 23.20 135 2216 1.44 237 1.64 22.44 2.14 2247 1.53
15+ 23.95 1.89 2352 1.66 23.63 193 2350 1.50 24.89 2.84
16+ 24.53 1.34 2339 1.84 23.89 1.77 23.85 1.75 25.20 2.04
17+ 23.60 1.31 24.51 131 25.47 1.77 24.57 1.23 26.51 232
18+ 25.68 0.85 25.78 144 25.95 178 25.47 1.63 25.36 1.64
19+ and 25.62 1.10 26.92 239 26.39 227 26.05 1.42 26.98 2.12
above -
7. ANTERO-POSTERIOR DIAMETER OF CHEST (an)

8+ - . 13.94 1.00 13.79 1.04 13.79 0.85 15.59 0.71
9+ 14.35 1.03 14.27 0.85 14.15 1.01 13.72 1.18 16.16 093
10+ 13.56 160 - 1471 1.72 14.56 146 14.40 1.49 16.58 0.85
11+ 1477 1.12 15.31 198 < 14.78 1.13 14.93 113 16.78 0.88
12+ 14.82 1.05 15.71 154’ 15.38 137 15.50 126 -17.01 1.36
13+ 15.63 145 1s.d9 3.86 1622 1.23 16.17 1.40 16.23 1.57
14+ 17.28 164 . 1647 1.30 16.81 1.27 17.16 1.63 16.87 .0.64
15+ 133 1794 1.12 17.15 1.50 17.74 18.80 127

17.33

1.26
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Age ) quiar:

Dogra-Scheduled Tibetans
, ) Castes
Years Mean SD. Mean SD Mean SD.
16+ 18.09 0.82: 17.81 131 19.13 1.11
17+ 1117 074 18.50 1.73 20.21 124
18+ 17.93 0.56 21.21 4.46 19.84 1.40

19+ and 17.75 2.98 1921 . 190 21.41 2.00

above

8+ - - 4.81 0.38 490 0.36

O+ 498 0.27 -4.94 0.22 491 0.27
10+ 522 0.26 5.08 034 491 027
11+ 547 0.32 530 0.50 5.06 040
12+ 5.78 0.53 5.58 - 0.42 537 036
13+ 6.05 0.29 5.80 046 5.58 0.36
14+ 625 0.40 6.12 048 558 031
A5+ 6.41 0.54 6.20 0.34 6.19 0.34
16+ 6.38 021 6.28 0.36 6.41 0.38
17+ 6.60 0.14 6.34 0.44 6.44 0.34
18+ 6.33 0.19 6.48 029 6.32 0.23

9¥and 665 129 65 03 655 037 632 056 638 027
above » F '

9. FEMUR BICONDYLAR DIAMETER (cm)

8+ - - 752 . 038 7.56 0.49 7.46 0.43 770 0.50
ot 7.50 074 7.46 052 7.64 034 7.74 048 - 175 0.35
10+ 8.03 0.46 7.96 033 7.82 043 778 0.50 7.65 047
S 11+ 8.48 041 797 0.44 8.12 0.51 8.09 0.61 8.06 0.44
12+ 8.70 0.49 8.39 0.43 8.38 0.60 8.32 0.39 8.14 0.41-
13+ 8.80 031 8.54 0.53 8.64 0.45. 852 045 8.41 0.37
14+ 8.95 0.42 880 . 037 885 047 8.73 041 . 820 0.26
15+ 8.91 0.67 896 042 0.51 8.83 031 8.89 0.50
16+ 920- - 024 . -884 052 v 036 . 8.87 054" 884 037
17+ . 920 0.55 891 049" 899 048 - - 8.88 031
18+ © 870 0.15 9.32 055 926 031 - 884 0.42

19+ and 8.80 0.53 9.12
above ’ i

10. WRIST DIAMETER (cm)

043 8.85 0.85 8.83 0.60

8+ - - 403 019 -. .39 033 3.80 0.28 394 0.19
9+ 4.16 0.33 393 029 - 393 024 4.14 0.24 4.08 0.23
10+ 4.11 0.34 429 042 < 4R 037 4.08 0.24 3.88 0.29
11+ 447 0.30 431 042 429 - 036 439° 098 4.17 0.25
12+ 4.66 0.44 449 028 - 453 0.51 445 0.34. 433 0.29
13+ 4.83 031 457 030 - 468 -0.34 474 033 4.60 037
14+ © 498 0.32 492 030 - 495 035 476 034 4.40 0.28
15+ 5.11 0.48 501 - 035 496 0.34, 490 035 483 037
16+ 5.00 020 5.00 028 - .515 - 035 5.02 033 5.13 0.40
17+ 492 0.22 5.16 033 .- 507 0.60 5.06 0.31 526 024
18+ 535 032 525 033. 517 - 057 5.28 0.30 5.08 032
19+ and 545 0.25 52 043 535 024 512 058 524 032
above
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Age Gujjars _Dogra-Bralmans Dogra-Rajputs Dogra-Scheduled Tibetans
Castes

Years  Mea 5B "Em SF" Mean 3D Mean 8D Mean  SD.
11. ANKLE DIAMETER (e-s; ,

8+ 5 . 044 5.65 0.48 5375 0.46 585 051
9+ 6.36 039 048 573 0.36 579 . 040 5.86 0.39
10+ . 615 6 031 5.96 0.52 592 ‘036 595 0.39
11+ 6.58 03s - 050 6.18 0.48 6.13 0.44 574 0.62
12+ 6.57 045 - 051 637 - 052 6.41 0.40 6.16 0.50
13+ 683 041 048 6.63 0.40 6.49 0.39 6.51 0.36
14+ 694 028 - 133 . 630 0.59 6.74 033 6.41 0.51
15+ 673 044 036’ . 634 045 690 037 6.80 0.29
A6+ 698 0.44 0.42 693 0.58 673 0.42 6.98 0.48
17+ 692 057 042 6.85 0.32 6.94 0.47 6.95 0.53
18+ - 7.63 042 . 047 691 0.45 6.84 0.36 7.10 0.39
19+ and 732 023 - 043 7.18 059 691 0.56 6.80 0.31
above S o ’

IV. CIRCUMFERENCES

12. CHEST CIRCUMFERENCE ! _

8+ g - L SEE T 215 5896 360 5899 343 66.88 2.26
9 60.91 309 - 31 197 6N 226  59.24 258  69.38 4.09
10+ 64.01 252 . %950 1442 6173 366 6250 291 6790 421
11+ 66.86 593 6092 - 1490 6396 431 6305 1140  68.50 3.87 -
12+ 70.15 606 @78 1420 6856 780 6650 342 6968 332
13+ 72.10 369 - 5822 2430 7007 525 7048 515 7082 3.8
144+ 71.16 584 7238 413 7078 1661 . 7295 602 7047 3.70
15+ 7966 - 518 7637 508 7363 - 1722 T190 462 - 8043 552
16+ 8218 . 500 6872 2410 8047 282 71867 487 8133 455
17+ 81.50 509 T2T1 2503 7947 1939 8108 501 8431 526
18+ 84.33 222 8248 389 8312 333 8520 480 8030 372
19+ and 8827 331 16.42 ©321 89.59 557. 8161 045  90.04 488
above : S :

13. CHEST CRCUMFERBNCB W—m}

E = - 6340 244 655. 390 6328 351 7176 221
9+ 63.91 346 . 6460 . 235 6440 264 6397 263  73.50 417
10+ 68.16 270 6690 . 331 6615 432  66.56 11 7348 4.84
11+ 69.56 566 6866 458 .33 476 6920 . 448 7331 3.56
12+ 73.74 614 693 - 310 7354 762 7090 346 7430 3.98
13+ 7621 400 6380 1708 7458 508 7428 548 7549 3.34
M+ T9T1 434 TI4S 497 . T938 507 T2 651 - 7421 434
15+ 83.00 688 RO 472 8140 562 859 465 8496 557
16+ 86.01 515 8166 570 8528 248 - 8289 496  86.19 5.10
17+ 86.55 410 8473 486 8940 508 8637 522 8991 . 548
18+ 89.10 140 8870 441 8967 507 9021 504 8646 3.35
19+and 9327 178 - 9L 395 9407 664 9171 486 9421 627
sbove o .

14. CHEST CIRCUMFERENCE (Rxpisod—on)

| 18 - - 5619 221 5602 344 5637 320  64.08 2.12
% 58.81 313 %635 204 5819 231 56.17 279 6682 3.79
10+ 61.00 266 %983 359 = 5795 696  59.89 318 6520 3.91
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-

Age Gujjars Dogra-Brahmans Dogra-Rajputs Dogra-Scheduled Tibetans
’ . ) Castes

Years Mean . SD. Mean  8D. . “Mean SD. ~ Mean SD Mean SD.
11+ 62.17 497 59.11 10.33 61.65 435 61.43 395 66.36 4.02
12+ 6655 = 533 62.75 3.87 65.81 116 63.53 3.01 67.45 3.79
13+ 67.93 370 .6205 1545 - 6137 428 67.20 485 67.93 2175
14+ 72.81 473 69.96 4,18 090 4.86 61.77 597 67.72 394
15+ 7548 731 7398 S} TIO8 1114 7466 435 TI73. 542
16+ 77.60 4.08 73.11 505 7362 1620 74.50 5.24 7834 424
17+ T1.47 .18 76.63 376 - Ti68 13.48 7151 497 81.22 501
18+ 77.13 2.82 78.62 436 79.05 440 81.11 5.08 78.00 395

19+ and 84.22 2.68 85.68 378 <8537 5.86 83.70 5_.00 90.04 4.88
. above - s & :

15. UPPER ARM CIRCUMEFERENCE RELAXED {oin) .
15.90 120 c1sa 104 1526 147 1680 1.05

8+ & -

% - 1631 071 1600 2.19- 1526 072 1524 107 1712 111
.10+ 16.11 105 1641 142 1610 149 1593 127 1619 1.06
11+ 17.13 126 1685 188 1660 133 1609 347 1718 129
12+ 18.12 156 1674 - 105, . 1175 209 1660 102 1782 137
13+ . 18.57 119 1765 156 1845 166  17.89 162 1818 111
14+ 2087 211 1899 150 1926 177 18386 205 1770 061
15+ 207t 212 1987 183 1981 206 2015 138 2029 1.82
16+ 2148 133 2061 189 2134 164 2028 175 2096 1.58
17+ 2137 094  20.88 144 21384 147 2161 245 2174 0.30
18+ 2198 076 2167 208 23.03 162 2177 178 2022 1.85

" 19+and 24.20 0.72 23.78 1.43 2423 292 22.64 2.13 23.39 1.85
above

16. ARM GIRTH CONTRACTED (cm) _
1740 134 1595 359 1665 180 1853 097

8+ - -

9+ 17.81 1.10 1702 120 16.70 0.94 15.57 1.33 18.65 1.36
10+ 17.87 1.46 1834 195 17.74 168 1747 1.37 17.74 1.04
11+ 18.92 1.50 18.18 142 18.36 1.54 17.713 3.98 19.19 172
12+ 2044 251 18.57 114 1934 2.60 18.36 1.16 19.53 1.59
13+ 2119 1.24 19.73 180 - 2042 2.13 19.91 1.89 2022 1.59
14+ 23.03 233 21.13 2.4 21.88 225 21.24 2.53 19.74 0.65
15+ 23.50 2.81 2.19 219 22.65 243 2293 147 2342 224
16+ 24.67 1.70 2283 238 24.19 1.73 22.83 1.98 23.76 2.13
17+ 2485 1.69 2365 188 25.38 1.86 24.16 2.55 25.81 1.76
18+ 25.71 0.62 2435 251 26.35 224 25.10 1.60 2348 1.28

19+ and 28.17 1.81 2791 2,05 28.17 3.78 26.32 3.12 26.15 1.67
above

17. CALF GIRTH (cm) .
22.54 1.85 2.12 1.67 21.96 2.70 23.20 0.98

8+ ’ .

9+ 23.41 1.27 243 174 2148 1.78 2222 1.65 23.75 0.88
10+ 23.62 141 23.54 1.39 23.02 1.87, 22.58 136 23.20 1.89
11+ 2531 1.64 2.89 2.88 24.15 1.83 24.10 220 24.99 1.69
12+ 26.25 248 24.43 1.30 25.61 3.10 24.14 131 25.65 2.20
13+ 21.62 1.79 25.46 195 2620 226 26.15 2.36 26.36 1.84
14+ 29.25 1.64 2127 1.50 28.10 231 2117 205 = 2642 1.04

15+ 30.41 230  29.38 225 '29.10 228 - 2872 1.74 30.05 1.43
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Guiiars

" Dogra-Brahmans

asbove

Age Dogra-Rajputs Dogra-Scheduled Tibetans
Years T“‘SD— "Hean SD. ~Mean SD.  Mean 3D Mean = SD.
16+ 31.00 m 2934 2.13 29.98 1.63 29.14 221 31.16 1.89
17+ 3105 131 . 2946 251 30.42 2.55 2994 221 31.17 152
18+ 3033 078 3051 210 3196 289 3132 194 2990 0.60
19+and 3327 208 RIS 162 - 3317 321 3192 332 2966 3.44
above :
V. SKINFOLD mmu il
18. BICEPS SKINFOLD: (nm}

8+ - 0.50 3.66 0.81 322 0.89 416 0.71

9+ 338 0.97 3.75 091 335 0.70 4,13 091
10+ i 0.82 362 1.24 548 137 4.00 141
11+ 4,62 138 3.59 0.90 5.81 1.61 3.80 0.78
12+ 357 1.08 3.57 0.74 2.90 0.75 3.60. 0.69
13+ 3.00 LYy 4 127 375 1.94 3.11 112 3.54 0.93
14+ 4.66 158 347 0.81 359 1.00 336 0.90 3N 0.75
15+ 4.00 1.56 a8 203 327 0.98 5.52 1.99 3.23 043
16+ 3.10 056 430 1.65. 3.40 0.99 3.14 0.72 355 0.60
17+ 3.50 0.57 345 0.60 3.85 0.81 3.55 1.05 333 1.00
18+ - 4,00 0.63 375 0.63 4.00 0.76 4.16 2.00 3.00 0.00
19+ and 3.00 1.41 4.52 1.66 492 3.03 435 T 210 4,08 1.62
above '
19. TRICEPS SKINFOLD (mm)

8+ - ‘- 595 1.28 6.33 1.20 5.77 1.60 9.33 137

9+ 6.00 1.09 6.52 1.30, 6.10 1.29 5.88 0.85 8.53 2.03
10+ 4.44 1.01 6.70 2.29 6.07 1.41 6.12 1.83 7.18 177,
11+ 6.62 238 6.00 1.68 6.45 1.76 6.68 3.0 7.10 1.19
12+ 557 1.55 547 141 6.47 1.88 522 1.19 1.50 1.77
13+ 5.30 1.05 5.75 1.88 7.00 3 544 1.39 7.00 2.14
14+ 7.11 3.01 6.04 153 613 - 1.42 524 ‘1.16 6.85 1.34
15+ 5.50 232 6.40 298 5.40 1.59 '5.64 1.25 7.00 2.58
16+ 6.40 . 227 . 640 1.98 5.90 1.29 5.57 1.56 6.50 1.50

17+ 6.25 170 625 151 7.05 245 5.75 1.88 6.66 173

18 . 733 1.36 5.85 1.38 6.88 237 694 204 5.40 1.14
19+ and 5.25 1.89 8.00 2.16 8.48 4.70 7.15 245 . 783 2.72
above )
20. SUBSCAPULAR SKINFOLD (mm) -

8+ - - 4.66 0.65 4.54 0.83 4.27 0.82 533 137

% 433 0.51 4,68 0.82 4.30 1.03 4.17 0.88 5.26 2.03
10+ 3.88 092 5.00 1.33 433 ‘117 478 1.08 5.36 1.77
11+ 4.87 135 4.50 0.76 477 092 537 2.26 5.40 1.19
12+ 492 0.91 408 0.73 490 1.17 431 0.99 5.40 177
13+ 4.70 0.82 495 0.94 535 2.05 537 1.14 545 2.14
14+ 5.88 1.26 5.57 1.16 572 1.24 544 1.22 5.00 1.34
15+ 6.25 1.66 6.18 1.40 5.54 1.47 6.32 1.65 6.30 2.58
16+ 6.10 1.44 595 1.23 6.05 1.09 6.14 1.10 6.90 1.50
17+ 6.50 0.57 625 137 1.15 2.13 6.55 1.53 722 1.73
18+ 6.83 098 630 1.26 7.00 2.76 10.05 171 7.20 1.14 .
19+ and 8.25 1.50 7.95 226 11 40 4.80 8.35 323 9.18 1.99
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Age Gujjars Dogra-Brahmans = - Dogra-Rajpuis  Dogra-Scheduled Tibetans -

& Castes
Years Mean SD. Mean 5. Mean SD Mean SD.

21. SUPRA-ILIAC SKINFOLD (mm) . ;
076 381 113 433 1.15

8+ - - n
9+ 3.50 0.54 4.42 1.05 347 071 4.13 1.18
10+ 3.66 1.58 405 114 393 0.99 4.36 1.36
11+ 5.00 2.67 420 134 437 177 - 390 0.87
12+ 4.28 1.89 3.86 1.66 345 1.08 4.70 125
13+ 380 113 4.15 2n 3.96 1.45 445 ‘121
14+ 577 2.99 4.76 1.05 4.16 0.94 4.57 151
15+ 4.87 1.80 531 .. 1852 4.56 1.47 4.84 1.34
16+ 4.20 091 595 1.56 4.66 1.19 5.30 -1.08
17+ 5.25 1.25 535 339 530 1N 511 078
233 - 5.16 238 460 054

433 6.00 3.37 6.00 1.41

22, CALF SKINFOLD (mm)

8+ - - - 4.38 150 581 1.65 6.58 1.56

9+ 4.50 1.51 563 097 488 0.99 578 1.47
10+ 522 1.09 6.40 1.88 5.63 1.74 4.72 1.61
11+ 125 225 570 1.40 612 - 3.6 540 0.96
12+ 7.14 1.87 5.78 1.96 5.50 1.40 6.40 2.06
13+ 5.50 1.43 595 3.12 5.92 1.56 5.90 202
14+ 6.83 2.89 6.04 1.88 5.68 1.24 5.33 0.81
15+ 6.25 243 7.04 222 6.00 1.35 6.27 1.00
16+ 7.00 240 5.80 1.08 595 1.39 5.81 1.37
17+ 6.50 1.29 6.00 2.76 6.45 2.66 575 * 170
18+ 5.83 1.60 5.80 247 711 1.78 5.20 0.83

19+ and 4.50 1.73 6.19

445 6.25 320 5.09 1.44
above ’ )

23. FOREARM SKINFOLD (mm)

8+ 4 - 3587 139 398 099 3.95 125 4.83 1.1
9+ 1.83 0.51 3.68 014 . 345 1.05 3.70 0.84 4.86 124
10+ 1.7t 0.3t 435 122 38 1.27 4.03 1.10 463 1.80
11+ 200 . 051 3.85 118 - 404 L13 4.00 124 4.90 1.66
12+ . 2.15 0.44 3.69 076 388 1.10 354 122 4.80 0.91
13+ 237 0.61 3.90 141 385 142 344 0.89 445 112
14+ 244 054 357 092 3% 0.79 3.60 0.57 428 1.79
15+ 272 0.52 3.45 059 - 3% 1.00 3.48 0.77 400 057
16+ 3.08 on 3.55 160 328 0.44 338 058 * 4.00 0.56
17+ 3.24 026 - 355 060 388 074 3.45 0.51 3.55 0.72
18+ 3.65 0.24 3.45 068 - 383 133 3.94 0.87 3.40 0.89

19+ and 325 1.25 409 1.41A 414 148 * 3.80 1.15 375 0.96
above ' ’
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found to be taller than Dogras and Tibetans. For

sitting Dogra population groups preceed
the Gujjars. Tibetans show higher sitting height
vertex than sBrabmans and Dogra-
Scheduled Cm sas Dogra-Rajputs show

-Rajputs and Dogra-

Brahmans. For mm however, Gujjars.

show higher value than other population groups
followed by Dogra:Rajputs, Dogra-Brahmans,
Tibetans and Dogra-Scheduled Castes. In case
of 19+ and above group in all the populations a
mixed trend of growth has been observed for
diameters. For chest diameters Tibetans show
higher values than other groups (Table .2).
Highest peak value coeresponding to adolescent
growth spurt has been observed between 10+ and
13+ years of age for all the population groups.
IV. Circumferences

‘Chest circumferencés have been studied at
normal level; at the Tevel of maximum inspira-
tion and at the level ‘of maximum expiration.
Other circumferences stadied include arm girth
at relaxed and contrsgted site and calf circum-
fievence. For chest circumferences at various
levels, growth has bees in the order given,
Dogea-Scheduled Casies showed higher chest
" ciscemference followed by Gujjars, Dogra-
Brahmans, Dogra-Rajpits and Tibetans, except
fior expired chest circumference; where Dogra-
Scheduled Castes are followed by Gujjars,

- Dogra-Rajputs, Dogra-Brahmans and Tibetans.

Among all the population groups, adolescent
growth spurt has been observed between 13+ and
15+ years in case of chest circumferences. In case
of 19+ and above age group Guijjars and Tibe-
tans show more chest circumference than Dogra
population groups.

For arm circumterence relaxed, arm circum-
ference contracted and calf circumference Dogra
population groups are ahead of Gujjars and Tib-
etans. Dogra-Brahmans however have lower cir-
cumference than Gujjars in arm circumference
relaxed and contracted and for calf circumfer-
ence, Tibetans show higher value than Dogra-
Brahmans. Adolescent growth spurt has been
observed between 10%+ and 16+ years for arm and
calf circumference for all the population groups
under study. In case of age group 19+ and above
males, however no specific trend has been
observed for circumferences of arm and calf. For _
arm circumference relaxed, Dogra-Rajputs are
followed by Gujjars, Dogra-Brahmans, Tibetans
and Dogra-Scheduled Castes. For arm girth con-
tracted Gujjars show more circumferences fol-
lowed by Dogra-Rajputs, Dogra-Brahmans,
Dogra-Scheduled Castes and Tibetans. For calf
girth Dogra-Rajputs show maximum value fol-
lowed by Gujjars, Dogra-Brahmans, Dogra-
Scheduled Castes and Tibetans (Table 2).

V. Skinfold Thicknesses

In general, no regular trend has been observed
for biceps, triceps, calf and forearm skinfolds,
however for subscapular and suprailiac skinfolds
(trunk skinfolds), there is a trend of regular
increase at yearly intervals during adolescence
in all the five population groups studied. For
biceps skinfolds in Gujjars, Dogra-Brahmans and
Dogra*Rajputs, no regular trend has been
observed whereas in Dogra-Scheduled Castes it
increases at yearly intervals and decreases suc-
cessively for Tibetans. For triceps skinfold, no
regular trend has been observed for any group
except for Tibetans, where it decreases regularly
at most of the successive yearly intervals. Sub-
scapular and suprailiac skinfolds show gradual
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increase at all yearly intervals for all the pop-
ulation groups being reported. For calf and fore-
arm skinfolds again no trend has been observed

except in Gujjars and Tibetans where a more OF *

less regular increase have been observed. Fer:
and above sample, in general considerahly high
values have been observed than shown-dusifg
adolescent years showing that much fat is addies
during the post-adolescent phase. For all the.sl
folds taken together it has been observed et
Dogra-Rajputs have higher skinfolds followed §
Dogra-Brahmans, Dogra-Scheduled Castes, T&t
etans and Gujjars (Table 2). =

B. Physiological Variables
VI. Lung Functions

all the three lung functions i.e. Forced Vital

Capacity (FVC), Forced Expiratory Volume:

(FEV, ) and Peak Expiratory Flow (PEF) from
8+ through 18+ years for all the population

groups reported (Table 3). Generally speaking,

Tibetans and Gujjars show higher lung functions
than Dogra population groups. For forced vital
capacity and peak expiratory flow, Tibetans show
highest values, followed by Gujjars and Dogra

population groups. For forced expiratory volume,

Gujjars show higher value followed by Tibetans

and Dogra population groups (Table 3). In case

observed. Gujjars and Tibetans show higher value

than Dogra population groups for forced vital

capacity. For forced expiratory volume, 19+ and

above sample show higher value in Dogra pop--

ulation groups followed by Tibetans and Gujjars.
In case of peak expiratory flow, Gujjars show
higher value than Dogra groups followed by Tib-
etans (Table 3).

Frommesmdxesreponed.lthasbeenohs«ved

that period of accelerted growth varies from indi-
vidual to individual, but every individual grow-
ing under normal circumstances must experience
 the period of accelerated growth between 12 and
17 years of age (Tanner, 1962; Tanner et al,
1966a, b; Miklashevskaya, 1966; Sidhu, 1969;
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Marshall, 1977; Singh, 1978 and Singh, 1979).
Tnx the present study also among all the five pop-
m groups, it has been observed that they

the accelerated period of growth

_between 10+ and 16+years in most of the var-

isbles. The trend of growth, though varies for dif-

.. ferent population groups for the anthropometric
. variable being reported, in general Dogra-
*"Scheduled Castes show higher values followed

by Dogra-Rajputs, Dogra-Brahmans and Tibe-

tams. It has also been reported in various studies

. that growth rate depends upon various environ-
. -saemtal factors beside the genetic make-up. These

differences may be duc to their difference in their

tsditional occupation. Dogra Scheduled Castes

o ‘mmcstly artisan caste and agricultural labour-

- ers, whereas Dogra-Rajputs are a martial class
There has been gradual increment in case of .

and Brahmans are priestly class and also doing
white-collar jobs. Tibetans are a highland pop-
ulation settled in and around Leh town. They
have different nutritional value and different gen-
etic make-up, which may lead to their varied
growth rates. Delayed growth in Tibetans may
be due to the cHaracteristic feature of highland-
érs to exhibit delayed growth as reported in var-
ious studies (Kaul, 1975; Pawson 1977; Malik
and Singh 1978; Singh, 1980).

For respiratory functions however, the high-
est growth rates have been observed in case of

.Tibetans (a high altitude population), which is
19+ and above sample varied trends have been .

followed by Dogra-Brahmans, Dogra-Scheduled
Castes and Dogra-Rajputs. Several studies
emphasized that respiratory functions are mainly
govemed by environmental factors and level of
habitual activity (Cotes et al., 1973; Jones et al.,

1977 and Anderson et al., 1978). Since Tibetans
are a high altitude population, they show higher

. respiratory functions. These findings are in line

with Malik and Sing® (1979) and Singh (1979).
It may be evaluated from the above discussion

“that for anthroposretric variables, Dogra groups
_ show higher Increase followed by Gujjars and

Tibetans. Among Dogra groups, Dogra Sche-
duled Castes show maximum growth followed
by Dogra Rajputs and Dogra Brahmans respec-

tively. For respiratory functions, Tibetans show
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Age Gujjars Dogra-Brahmans Dogra-Rajputs Dogra-Scheduled Tibetans
: : Castes

Years Mean ) 53 © Mean SD. - Mean SD. Mean SD Mean S.D.
VI. LUNG FUNCTIONS
24. FORCED VITAL CAPACITY (liv)

8+ L e ke 1.53 041 1.65 0.46 166 048 1.64 036

9+ 1.83 031 1.65 0.46 1.62 0.42 1.43 0.38 1.13 025
10+ LT 031 1.61 0.23 1.69 0.45 176 0.44 1.60 0.11
11+ 2.00 051 1.96 0.39 1.82 0.40 1.84 039 1.44 032
12+ 2.15 044 1.92 0.45 2.10 0.56 -1.88 0.39 2.02 0.62
13+ 237 - @61 2.06 0.54 220 041 2.09 0.65 2.08 0.54
14+ 244 Qsﬁ 235 037 242 0.54 271 0.49 191 0.44
15+ 272 - 0852 269 0.50 292 0.54 271 0.49 246 0.33-
16+ 3.08 O - 27 047 3.00 0.70 279 0.65 292 0.95
17+ 324 028 317 0.48 2.91 0.59 299 0.70 325 - 057
18+ 365 04 3.00 059  3.05 0.68 296 048 335 0.93
19+ and 4.10 137 33§ 111 3.36 0.56 3.31 0.60 3.46 0.79
above :
25. FORCED EXPIRATORY VOLUME (lit) _

8+ - - 1.53 0.30 1.43 045 1.49 0.47 1.44 043

% 1.90 037 1.54 0.38 1.45 0.31 1.38 035 - 120 0.36
10+ 141 028 153 024 1.56 0.39 1.52 031 1.59 a.11
11+ 1.83 039 1.83 031 1.70 025 1.69 034 143 032
12+ - 1.89 038 1.74 ° 036 2.00 0.53 1.71 0.42 1.76 0.40
13+ 2.10 0.50 1.90 0.50 211 0.36 1.98 0.55 1.83 0.51
14+ 2.10 0.40 2.15 0.38 227 0.46 237 0.52 1.85 0.44
15+ 252 052 2.51 0.46 258 0.50 250 045 241 0.63
16+ 2.85 056 262 0.43 272 0.56 274 0.65 2.68 0.65
17+ 297 0.29 3.02 0.34 2.80 0.57 282 ., 063 3.06 0.50
18+ 3.43 057 2.80 0.54 2.89 0.67 2.82 0.42 3.16 0.78
19+ and 272 0.62 2.88 1.19 2.88 053 294 0.62 2.85 0.76
above ' :
26. PEAK EXPIRATORY FLOW (ml)

8+ - T~ 15842 5107 16191 6004 155.81 51.86 138.33 50.11 -

9+ 197.50 4206 = 171.55 39.84 15853 3641 - 152.17 3438 11760 3233
10+ 192.66 4534 17885 5466 16635 5434 160.57 41.05 210.00 33.94
11+ 181.12 3452 20570 4262 19363 5896 197.12 7040 187.00 51.59
12+ 226.21 85.41 204.90 5531 22171 88.71 18195 ., 5947 170.66 60.40
13+ 219.00 6536 223.26 85.12 23120 5611 22840  67.04 . 201.40 67.41
14+ 235.22 7347 25188 8034 265.78 9596 258.47 91.68  208.00 95.77
15+ 274.87 3060 30728 8595  300.00 8845  289.50 6045 297.10 108.28
16+ 355.10 11L15 33760 65.59 304.20 7599 32976 1070  308.12 74.82
17+ 274.00 4534 34085 59.09 32720 68.00 346.68 8022 35133 99.91
18 404.33 3188 31385 95.77 340.83 95.00 329.27 64.21  330.50 86.35
19+ and 104.65 34538 17057 327.13 9142 330.15 11852 272.00 70.07

above

356.00
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maximum increase, followed by Gufjis
Dogra groups. Similar findings have
repm'ted in the other studies which 4

tions living at high altitude s
tions with higher habitual activiey-
lung functions than population g
plains. : '

m
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