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ABSTRACT Cross-sectitnal data on height vertex, body weight and three lung functions FVC, FEV,
and PEF weze obtained.om $4 Gujjer and 123 Tibtean boys of Jammu and Kashmir in 1989. Height vertex,
body weight and lung fancsions showed continuous increments, though occurrence of ‘accelerated growth’

varied for different measustsbonts. The lung functions are showing positive correlation with body weight

followed by height vertex.

Studies of lung functions of highlanders have
shown that they have considerably larger lung
volumes than populations of plains (Cotes et al.,
1973, 1974). Since existing evidences does not
show that level of altitude has significant effect
on lung functions (Goldman and Backlace, 1959;
Koptzky et al., 1974), it has been suggested that
other environmental differences, particularly
inhabitual activity may be responsible for varied
lung size. Positively significant correlations have
been reported between lung functions and body
weight; height vertex (Jain and Ramiah, 1969;
Malik and Singh LP., 1979; Bhasin and Singh

-L.P., 1990). In continuation with earlier com-
munication (Bhasin and Singh, L P., 1990), in the
present report; two population groups, Gujjars,
(a transhumant group staying in Jammu division)
and Tibetans (a refugee community settled in and
around Leh, 3500 m) are being reported.

MATERIAL AND METHODS

For the present study, 84 Gujjar and 123 Tib-

etan boys ranging from 8+ to 18+ years were stu-
died cross-sectionally from Jammu and Lelf
districts of Jammu and Kashmir in 1989, Gujjars
arc a transhumant group, who stay at low alti-
tode areas of Jammu during winter and migrate
% higher ranges of Jammu division, Kashmir

valley and even to Ladakh mountains during
summer. Tibetans, a refugee community migrated
from Tibet and are settled in and around Leh.
Small sample size of Gujjars is due to in-
accessibility of the transhumant community,
while for Tibetans, population size itself is very
small. Gujjar boys ranged from 9+ to 18+ years,
whereas Tibetan boys ranged from 8+ to 18+
years. For the purpose of analysis the subjects
were grouped into yearly age groups. The sub-
jects aged between 8.00 to 8.99 years were
grouped into 8+. The individuals selected for the
study were normal unrelated subjects at random.
The anthropometric measurements and physio-
logical measurements were taken following the
techniques described by Weiner and Lourie
(1969) and Singh and Bhasin (1989). Lung func-
tions were studied by using Morgan’s portable

* spirometer.

RESULTS AND DISCUSSION

The result of the present study are being
presented in tables 1 and 2. Height vertex increa-
ses continuously throughout the adolescent
growth phase. The growth in height vertex is
faster in Tibetans than Gujjars but as Gujjars are
well ahead of Tibetan to begin with, therefore
Gujjars remain ahead of Tibetans 8+ through 18+
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highes increment than 16+ 10 5145 483

0 4850 617
17 + o4 5137 45T O 5055 625
18 + o6 4883 081 05 4100 412
Forced Vital Capacity (FVC lit)
8+ . . . 06 164 036
9+ o6 18 o051 05 113 025
10 + . . 1T 031 02 160 011
11+ 08 200 051 O 1.44 032
. : 12+ 14 215 oM O 202 062
year is obser 1+ yyears 13+ 10 2% o6t 10 208 054
in Gujjar and a yeass "aetan boys (Table 14+ ® 244 05 06 19 0.44
2). For soht : 15 + s 21 052 10 246 063
s s T 17+ o4 324 026 O 325 057
years in Gujjars & g+ 06 36 onu O 335 09
it has been estan :
gron varies from 7 Forced Expiratory Volume: (FEVL.IR)
every individual - - g g‘; 1-4;) 0';36
9+ 06 190 1. 0.
stances must © 0. 09 1@ 028 @ 159 6l
cen 11+ o8 18 03 O 143 032
- (Tanner, 1962; Tes ; 12+ 14 189 038 0 176 040
* Jashevskaya, 1966 nd Marshall, 1977). 13+ 0 210 050 10 183 051
e 14+ 0 210 040 06 185 044
Table 1; Helght vertex (eas) body welght (k) and luig ‘é* 8 252 0% 0 24 0
: + 10 28 05 16 268 065
functions smeng. Guljsr and Tibetan boys of
i . 17 + o4 291 029 .0 306 050
Kashaulr : ‘ 18 + 06 343 057 o4 316 0718
Age ____g“w,grz__?ﬁ - Tibetans Peak Expiratory Flow (mD
years N Mean N Mean SD. 8+ - = . 06 13833 S0l
— 9+ 06 19750 4206 05 117.60 3233
Height Vertex (cm) ! - 10+ o 19266 4534 02 21000 33.94
8+ - .12 12560 404 11+ o8 18112 3452 O 187.00 5759
9+ 06 13871 620 15 127199 464 12+ 14 2621 854 09 17066 60.40
10 + 0o 1ees 63 1 12826 540 13+ 10 21900 6534 10 201.40 67.41
11+ o8 14118 86 10 13256 743 14+ o 352 7341 06 20800 9577
124 14 15002 g17 10 13794 124 15+ 08 27481 13060 - 10 297.10 108.28
13 + 10 1570 - 519 11 14500 834 16+ 10 355.10 11115 16 30812 74.82
14 + o 1560 621 O 13992 949 17+ o4 27400 4534 O 35133 99.91
15 + 08 16592 1057 13 15484 7350 18+ 06 40433 3188 04 33050 8635
16 + 10 16815 494 20 16028 689
17+ o4 16825 - Ad O 161.42 - 421 _
18 + 06 16491 181 05 15904 480 Like height vertex and body weight, lung func-

Body Welght (kg) tions also increasé during the period 8+ t0 18+
8+ - e e 12 2350 257 years.In both Gujjars and Tibetans, forced vital
1?) * gg ?,-;; g-‘z 13 ﬁ-}g i-gg “capacity (FVC) increase during the period under
o s 08 P 0 2780 470 study. Gujjars are ahead of Tibetans at all yearly
DT w4 3ss 6 10 3077 4§ intervals, but the gap narrows down as the age
13+ 0 387 . ses 1l 4440 499 increases. Tibetan boys develop more forced vital
14 + 0o ass 01 3264 1.86 capacixyanujjm'smmeconespOnding period
15+ 08 4850 835 13 4496 626 showingthat total gain is higher in Tibetans than
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Table 2: Ciefficient of Carvelation between height
vertex, bady weight and fung functions among
Gujjar and Tibetan bogs of Jammu and

12 +
13 +
14 +
15+ -
16 +
17 +
18 +

o7
0.41
0.82!
045

054
047

0.71
0.95%
0.48
063
0.12

010

0.58 ‘

Significant 1. P>001 2.P>0001

Gujjars (Table 1). In Forced Expuatory Volumc
also, Gujjar show higher value than Tibetan boys
at all yearly intervals. Total attained volume is
slighdy higher in Gujjar than 'l‘ibetm boys (Table
D).

Peak Explmym {PEF) increase contin-
uously in Gujjars snd Tibetans. For PEF, Gujjar
boys are mostly ahead of Tibetan boys but at
some yearly intervals Tibetan boys are compar-
able with their counterpart Gujjar boys of cor-
responding age. -

For height vertex and body weight as well as
for the lung functions &t some yearly intervals,
some deviations from sormal trends have been
observed. These fluctaations may be due to small
sample size and cross-sectional nature of study.

Earlier reports show that in populations from
plains as well as altitudes, lung funtions are sig-
nificantly correlated with height vertex, body
weight and age (Jain and Ramiah, 1969; Malik
and Singh, 1979, Bhasin and Singh, 1990). For
both Gujjars and Tibetans lung functions show
mostly positive correlation with height vertex and

. body weight (Table 2). It has been observed that

lung functions show higher values of correlation
with body weight than height vertex. Similar fin-
dings has been reported for Ladakhi Bods,
Gaddis of Himachal Pradesh and Dogra popula-
tion groups of Jammu (Malik and Singh, LP.,

" 1979; Singh, I.P. and Bhasin, 1983; Bhasin and

Singh, 1990).

As the two populations under study come from
two different altitudes, it becomes relevant to
establish the differences with adjoining popula-
tion groups: Guijjars show higher stature than
Dogra Rajputs and Scheduled Castes whereas
Dogra Brahmans are taller than Gujjars. For body

‘weight, Gujjars are heavier than Dogra Brah-

mans, Rajputs and Scheduled Castes of the same
region. Tibetans show higher body weight than

Bods of Leh, but lesser body weight as compared .

to Bods of Kulu, who stay at 1500-2000m, wher-
eas both Tibetans and Bods of Leh stay in and
around Leh (3514 metres). For height vertex also
Tibetans of Leh are taller than Leh Bods and
Kulu Bods of high and middle altitudes. For
Forced Vital Capacity, Gujjars show higher
values than Dogra Brahmans, Rajputs and Sche-
duled Castes. Same trends has been observed for
FEV, , and PEF at most of the age groups. Tib-
etans of Leh show higher value of forced vital
capacity than Bods of Leh and Kulu to begin
with, but at later stage, Bods pick up ‘more
momentum’and finally show higher values of
FVC than their Tibetan counterparts. For Forced
Expiratory Volume, Tibetans of Leh show lesser
value at corresponding age than Bods of Leh and
Kulu, occupying high and mid altitudes. Similar
trend has been observed for Bharmour Brahmans,
Bharmour Rajputs, Kangra Brahmans, Kangra
Rajputs (Singh, R., 1979).

Several studies emphasized that respiratory
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functions are mainly governed by environmental
stresses like high level habitual activity rather
than altitude, genetic or industrial pollution fac-
tors (Cotes et al., 1973; Jones et al,, 1977 and
Anderson et ak, 1978). Gujjars show higher
values than the other populations of the area, this
may be due to the smshumant mode of life, sea-
sonal migrations to Higher altitudes and other
stresses common in ‘nomadic modes of life.
Lower values of lang functions in Tibetan may
be due to the fact that Tibetans are mostly trad-
ers and workers, while other two populations,
being compared with Tibetans, Bods of Leh and
Kulu are exposed o more environmental hazards.
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