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ABSTRACT In the present paper 37 biological variables (26 anthropometric; 2 physiological and 8 physical fitness
tests) have been reported among Pangwala boys with their age ranging from 8+ to 18+ years. The anthropometric and
physiological variables show gradual rise from 8+ to 18+ year generally, where as for physical fitnesss tests, in general,
a uniform trend of growth is not observed. When compared for anthropometric variables with Transhumant and
Settled Gaddis, Pangwalas are showing similar results, in general, whereas for physiological and physical fitness tests
variables variation has been observed with Gaduliya Lohars, which may be attributed to their different physical,

biological and social environment.

The present paper isthe eight in the series of
Genetic Studies of Pangwalas, Transhumant and
Settled Gaddis from Himachal Pradesh, North
India. A number of studies on ecology, biology
and socio-cultural aspects of the Pangwalashave
been reported (Bhasin, M.K. et al., 1982, 1983,
1986 a,b,c, 1991; Bhasin, V. et al., 1991; Singh
eta., 1982).

In the present paper the results of the 37 bio-
logical variables (26 anthropometric, 3 physio-
logical and 8 physical fithess tests) among
Pangwalaboys, their age ranging from 8+ to 18+
years has been reported. An attempt has been
madeto formulates mple, multilinear and stepwise
multilinear regression equationsfor the prediction
of physiological and physical fitness tests from
anthropometric variables. Further, the results of
the present study has been compared with Tran-
shumant and Settled Gaddis for anthropometric
variables and with Gaduliya Lohar boys for
physiological variablesand physical fitnesstests.

AREA AND PEOPLE

Himachal Pradesh is located in Northwest
I ndiabetween about 31° and 33° northern latitude
and about 75° and 70° eastern longitude, It is
bordered by Jammu and Kashmir in the north,
Punjab in the west and southwest, Harnaya in
the south, Uttar Pradesh in the southwest, and
Tibetinthe east. Thedltitude of Himachal Pradesh
varies between 350 and 6100m above mean sea
level.

Thisareaissubdivided invariousfield areas,

which are Pangi Tehsil in the Chamba District
(Inner Himalayan Zone), Bharmour Tehsil inthe
ChambaDistrict (Mid-Himalayan Zone) and the
KangraDistrict (Outer Himalayan Zone).

ChambaDidrict

The Chamba District lies astride the Mid-
Himalayas, the touch on the fringe at one corner
and a bit of Siwalik range before the plains
commence on the other side of the border. The
geographical location of this district is between
32°10' N and 33°13' N and 75°45' Eand 77°33' E,
respectively.

Tehs| Pangi (32°33' N - 33°19' N and 76°15' E
-77°21' E) issituated north of ChambaDidtrict. The
total area of Tehsil Pangi is 1,6537 sg. km, and it
has a population of 12,256 individuals, (919
belonging to Scheduled Castes and 11,237 to
Scheduled Tribes). Threemaintribes- Pangwalas,
Bhots and Lahaulis - inhabit Tehsil Pangi; the
majority of the local population are Pangwalas.
They are professing Hindu religion and reported
in the present study. According to the District
Census Hand Book (1981) the popualtion density
is6 per sq. km.

MATERIALSAND METHODS

This study is based on a cross-sectional
sample of apparently healthy Pangwala boys of
Tehsil Pangi, District Chamba, their agesranging
from 8to 18 years. The categroisation of agewas
done as those subjects who have completed 8
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years of age but are lessthat 9 years even by one
day were grouped under 8+ age groups. Similar
pattern has been followed for each age group
from8to 18 years.

Following the standard techniques of Martin
and Sdler (1959); WHO (1964); Singh and Bhasin
(1968); Weiner and Lourie (1969) and Wolanski and
Pyzuk (1973), atotd of 37 biological variables(27
anthropometric measurements, 3 physiological
variables and 8 physical fitness tests) have been
taken. The anthropometric measurements have
been taken on every subjects, whereas physio-
logical measurementss and physical fitness tests
have not been done for al individuals. The
measurements and samples studied have been
listed in Table 1. The data for present study have
been analysed statistically in order to interpret in
numerical terms.

RESULTS AND DISCUSSION

The magnitude of the growth has been stu-
died on the basis of occurrence of distance and
velocity curves, adolescent spurts, coefficient of
correlation and regression equations.

The mean values of Body weight range from
19.29t045.69 kg; Staturefrom 1162.46to 1582.63
mm; Height illiospinalefrom 672.58to 947.00 mm;
Sitting height vertex from 632.00 to 837.88mm;
Biacromial breadth 242.77 to 339.13 mm; Anetro-
posterior depth of chest from 134.85t0 174.88mm;
Chest circumference at normal respiration 569.00
to 760.38mm; Wrist circumference 118.54 to
158.88mm and Calf circumference 204.23 to
293.13mminwhich least vauehasbeen observed at
8+yearsandthemaximumvaueat 18+ years(Table
1). The skinfold measurements are showing
generaly variation in growth. In the physiological
mearsure-ments the Pulse rate at rest and Blood
pressure show amost gradual rise from 8+ to 18+
years. In the Physical fitness tests, it has been
observed that in Step test, auniform trend of growth
isnot observed; for the Sargent vertical jump, Burfee
Squat thrust test (agility), thereisan increase from
8+ to 18+ years (with small fluctuations). For the
Shuttlerun test, Pangwal as are showing adecrease
in time taken for completing one cycle from 8+ to
18+ years and hence a corresponding increase in
agility (withminor fluctuations). For Turning balance
test (No. of full circles) and Turning balance test
(No. of circles/10 sec.), nouniformtrendisobserved
among Pangwalaboys. Therest twotesti.e., Hand
eyecoordinaiontests- (1) cm. and (2) milliseconds
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show a decrease in the mean values and heance a
corresponding increasein coordination (Table 1).

Distanceand Velocity Curves

An analysis of the distance curves plotted
for the 37 biological variables included in the
present study revealslargely amixed trendinthe
advancement of growth from 8+ to 18+ years. The
velocity curveplotted for each biological variable
reveal more than one peak indicating a high
degree of multimodality wihch could be attributed
to the cross sectional nature of the data or to
poor nutrition habits, has been emphasised by
Tanner (1962). However, Frisancho (1969) and
Baker (1971) show ahigh degree of multimodality
revealing poor defined adolescent spurt in high
altitude Peruvian Quechua boys.

Adolescent Spurt

Thehighest peak velocity (HPV), correspond-
ing to occurrence of adolescent spurt among
Pangwal as has been observed between 10+ and
11+ years for Stature, Hight acromion, Height
illiospinae, Antero-posterior depth of chest and
Dystalic blood pressure. Six biological variables-
Media calf skinfold, Burfee squet thrust test, Shuittle
run tests, Turning balance test measurred in terms
of no. of circles/10sec, Hand eye corrdi-nation test
in milliseconds are showing highest peak velocity
between 8+ and 9+ years. Systolic blood pressure
and Turning balance test (no. of full circles) are
showing growth spurt between 12+ and 13+ years
age group. Wrist circumference and Pulse rate at
rest are showing HPV between 13+ and 14+ years
and among the variables Sitting height vertex,
Biacromial breadth, Abdomen circumference and
Step test, HPV is observed between 14+ and 15+
years. One variable each i.e,, Chest skinfold is
showing HPV between 15+ and 16+ yearsand Knee
skinfold between 17+ and 18+yearswhereas out of
the rest sixteen variables fifteen variables are
showing adolescent growth spurt between 16+ and
17+ years and in the case of Fore arm skinfold, it
was not possible to observe the highest peak
velocity asthisvariable was showing fluctuations.

Coefficient of Correlation Between Different
Biological VariablesAlongwith Age

The Pearson product of correlation coefficient
hasbeen applied toal biologicd variablesand ages



141

GENETIC STUDIES OF PANGWALAS, TRANSHUMANT AND SETTLED GADDIS

89'T 6G0'S ov'e 181V 90°¢ L6V 00°¢ L9V ST'¢ €T°S 0€'T 70 ¥ (ww) JeD RIPSIN T PIOMUDS /2
98T 9¢'v VT 6TV 16°T 8V 98'T G8'€ ceT 6L°€ 90T vS'€ (Ww) sauy| T ploUNS "92
090 8vE .60 SE'E /S0 6T € 650 16°C 650 €T¢C 6.0 69°¢C (ww) ployupis rendedsans “Gz
690 86¢ 76'0 L8'¢C L6°0 ¢S'¢e /80 [ASA .80 TL¢ L0 G¢'¢e (Ww) plojups eUIWOPAY "¥Z
0S'0 9T¢C 660 €TC 8¥°0 €0¢C 6%°0 9.1 9’0 G8'T 6€°0 85T (Www) plojupis 1940 "€
650 V¢ 99'0 ST'C 8€°0 96T 65°0 €6'T Ev'0 88'T YA SL'T (ww) pojunis Arejjixe pIN "ZZ
¥6'0 69¢C .0 v 1670 .2 060 7S¢ 69'0 88¢C S50 99°¢ (Www) plojupis wie aio4 Tz
0T 29¢ 6T'T /LZ¢E ITT 19°€ LET (A 0T €8¢ 88°0 1T'e (ww) sdsoli] 1e plouns "0z
/80 96T 670 6L°T 70 6L°T cro LT 79°0 86'T 6€°0 €8'T (ww) sdeoig T ploJuns "6T
siuswe INseal plojuns (p)
6¢'8T 8V'vvZ TZ'VT 05'86C OFV'ST GS'€€Z 60CT V.'LTZ L6'VT €2LTC 89'.LT €2'1v0¢ (ww) souRIWNDIID J[D "8T
006 SV LET 69G C9€ET 97’6 SY'TET €€°S 00'92T G6'9 G9'¢ZT 188 ¥G8TT (wiw) douseJWNIIID ISLM LT
87'TT 68'98T 656 TET8T 890T SS6LT Sv'L €8'89T €¥'0T 6T99T L0'CT 0S'T9T (Ww) souBRJWINDIID Wire 8104 "9T
(ww) peyenuo),
€€'¢T ¢9'98T €9'8T 06T 8T'¥T ¥T 8T 22°0T 9599T 90+vT +0/9T €CGT  G9'8ST douBBJWNDIID We Jaddn "GT
TLTT 92°/9T O0OT'6 €2¢9T G9'€T L66ST VS'L EV'TST V¥0'¢T VS'0ST 6.°¢CT ZrzyT  (Ww) pexey-8ousiojwnoli) wie Jeddn ¢
(ww) 82U WNIID UBWOPQY ‘€T
02’92 ¥E¥09 TL OV 9¥'6.G 80'GE €8'28S 606E 8V.VS 9v'€E L.'8YS TOOF T8'6ES (ww) uorrelidssy [ewIoN
29°Lc 8C'TS9 TC'vE 8¢'8¢9 9TvE 8¢'T¢9 /L8'LT 87885 TETE PST8S 96FVE 00695 e dUBBJWINJIID 1S/YD "¢T
6%°9T 0T°LcS 9€'9¢ €¢°61S LE9T G¥'LeS ¢E€9T 8Y6TS T8'6T ¢6'8TS L9FT  89°GIS (ww) sousejwNaIID PeaH "TT )
syuo (0
9€'0T ¥E'EST 668 G88YT LT'E€T €6.LFVT S <9 V. LET 99°0T LL'LET 98°CT G8'VET (ww) 188y Jo yide@ Joueisod-0s8IUY 0T
OT'TT €6'T0C 6S°0T 99'96T 6Z'GT 82961 <¢S'L 96'T8T T9'0T T9T8T 666 v VLT (Ww) 15940 JO JeleWRIQ SSloASURIL 6
8/'vT 68'80¢ G6'TT 9¥'00C TE'ST 6.°¢0C LZ'€Z 6EV6T LV OT 2ZVe8T LOVT  SE6LT (ww) ypesig eisLOIg '8
96T ¥1'G6C LEVT 9¥S98C L6°'G¢ L6'¢LC 6S'TT €T1T¢9¢ 6S'LT LZ'LSC 66'G¢C LL72ve (ww) yipesig felwoidelg /L
Sundl jo syideg pue sypesig (q)
/€62 ¢S'vZ. GZ'6C 00C0L STI'6C OT/69 GE'8C G9/99 V682 €2'GS9 €68  00°2E9 (ww) xeueA WbeH Bumis 9
G8'LE 98678 66'Vv LL'68L €0CS 8V V8L ¢8VE Vv.¢cL TveEr <¢6°.69 LT9F 8S'CL9 (ww) sreuidsolf)] WBRH g
T€'9S G¥'8¢TT ¢0'€9 99'650T S6'¢L TE'SSO0T 80°Lv 8L.'9.6 €C'VvS LL9V6 8L'C9 €2°¢¢6 (ww) volwony ybieH ‘v
TL6G €0°L6ET 9T'E€EL 88LEET 6L'TL <CL9TET ¥S'ES EVVECT LV'E9 CT'E0CT 68°99 9Y'C9TT (ww) xeueA ybeH "¢
uawe Inseal WbiH aAnelold (e)
T.€ Lv6c ST€ LE9C 98¢ 68'Ge tT'¢C ¢L'Te L6C G80C wre 62°6T (631) wbM Apog ‘2
SININTFINSVIN DId1INOdOHIHINY I
€€0 GYer TE0 e€ver 1TI€0 STTT 620 60T TE€E0 8Y6 120 v°8 8by T
as ueaN  as uesN  as uea N as uea |\ as  uesn as uea\ “ON
+€T +2T +TT +0T +6 +8 sa|qelen [eaibojoig 'S

"ysape.id [eyoewiH ‘10111s1Q equweyd [isyaL 1Bued
J0 shog sejembued Buowe sdnolb abe juala)jip ul sajeqlen [ed160]o1g snolteA Jo sanfeA (Q'S) uolleINGp pJlepuels pue SanjeA ueaw ay] T 9|gel



4
<
H
=
& 9’z SzZ9 6E°C S.'S 25°¢ 79 18T 89§ or'T 8y (Www) 4eD EIPBIN T PIoJUNS “/2
< 62'C 99§ 6E'T 181 Z€T 00'S 65T 85t 89'T 9y (ww) sauy e ploJUNS ‘92
& 6T'T  18'S 09'T 18°S 12T GS'¥ ¥0'T €TV 650 v9'€ (ww) plojupis feindedsans "Gz
< 6TT €97 992 697 T L1°€ 96'0 vE'E 26°0 vT'e (Www) ployupis [UWIOPqY "2
@ €50 0S¢ 10T 18°C 190 v9'¢C Ev'0  €T¢ 590 €2'e (ww) plojupis 1840 "€2
S 650 00°€ 660 eT'e ¥.°0 v9'¢C 690 82¢C 470 v0'¢C (ww) ployuis Aejjixe pIN "2z
z S9'0 18¢C 650 ST'Z 980 98¢ G0 85¢C S.°0 112 (ww) ployupis wre aio4 "1
< ¥8'0 6TV €5°C 88y YT 98¢ €T 9L°€ 16°0 or'e (ww) sdeoli] e plojuns "0z
5 650 6TC ¥9°0 €9'C 150 8T'C 60 €0¢C 70 S6'T (ww) sdeoig e plouds 6T
> sjuswa Inseal\ plojuds (p)
n 2202 €T°€62 £6°€C G/'68Z 1902  S5°'89Z 9z°'/¢ G6'0/2 90°LT 28'vSe (ww) sousRWNDID 1D 8T
o €y,  88'8ST 269 G/'2ST  Zvel  T16°2ST LS'TT  ¥.°0ST +.'8 SSPPT (ww) sdUsJBJWINDIID ISUM “LT
5 €0'9T G/'22C 66'TY €9°0€Z  6¥¥T  8T'¥0T 08'6T €S.0C 66'+T 00°S6T (ww) sousleyWINIID Wire 8104 9T
w (ww) po1oenuo),
2 G9'2C 0S'veT 9/°€€ 05'9¢z  lg€€C  8TL0T 6572 68'TIC 66'tT €787 8oUBIRJWNDIID W seddn "gT
= 62'8T 00°0TC 66°0€ €T'0TZ  20'8T 9987 ¥T'02 89687 68'ST €8'¢/T (Ww) poxejpy-sousejwnoll) wie seddn ¢T
z v¥'Zy 05289 2879 8€'689 /€85  00°/¥9 19'GSS  G6°L¥9  tYTE 87°509 (ww) souBIBIWINJIIYD UBWOPQY “€T
% (ww) uoirelidsay wWION
T G/'29 8£09L 69°09 88'/¥/.  6£75  SS'€69 ¥0'8S 12’869 ZI'6€ €1°999 Te douBIRJWINJIID 158YD 2T
@ 80'€Z ET'6ES 9,21 88'66G  98°CT  S¥'8¢S LE9T TZ'2eS €S'8T T6°2€S (ww) sousLWNDID PesH ‘TT )
X syui (0
= T9'TT 88'V.LT G9'GT G/'99T 002T  ¥S°'G9T €8°9T 92'T9T Ov'ET 8T°9GT  (ww) 189y2 Jo yideQ Joleisod-0RIUY 0T
65'TT 8g°l2¢2 99'02 /8'822 00'8T 06°2T¢ 9.°9T TT°.TZ 60T 81°502 (ww) 15840 JO JejeWRIQ SSIRASURIL 6
8T'TC 9£'8eC 1967 €T'¥eZ  G8'LT 00922 TL'0Z €S'82¢ 929T 9212 (ww) yipeaig erso1g '8
LE€.T ET'6EE 11712 Z9'Ge€  S0°9¢  60°TZE 022y 2ZEVYIE 6502 16°00€ (ww) yipesig relwosoelg “/
Sunil jo syideqg pue sypeatg (q)
68°9¢ 88°/€8 8825 0S'€08 699  /Z'69L 80'T9 TZ'08L 8S'T¥ G5'eeL (ww) xeuen WbRH Bumis 9
9/'87 00°L¥6 G6'7S G/'TE6 €S5SS SP've6 9¢'28 T2'2T6 1+8'S9 28958 (ww) sreuidsol||| wbeH g
TO'Z9 G.'9/2T  9L°€S G/'¥SZT OT'S.  8T'9TZT  0S'€0T 6L+T2T €9'8L 0T'0STT (ww) voiwoy WBIH ¥
9T'69 €928ST  ¥S'9F GZ'/PST ST'68  LZV0ST 66°6TT 68'TOST TS'E€ZT  ¥SVeEPT (ww) xeueA WbeH ¢
JuswiaInsea |\ ybieH annselold (e)
T.'9  69°GY 6£'8 88'¢y 109 98'9¢ ¥9'8  €08¢ /8¢ el (6x) wbem Apog ‘2
SINIWIINSYIAN DIHLINOJOHHINY I
8/'0  65°8T 620 ¥S'LT 8€0 8797 2€°0  6EST 620 VT 8by T
as ues | as uean as uea|n as uean as uean ‘ON
+81 +.T +9T +GT +7T sa|gelten [eoibojolg ES

142

..... piuod T 9jqel



143

GENETIC STUDIES OF PANGWALAS, TRANSHUMANT AND SETTLED GADDIS

aLO3H (spuodssi||iw)

r'ovr  eveee Zr62 167062 88°9Z €.°622 16T 956¥Z  S9'GE LL°E€ET 191 uoleuIplo-00 943 pueH '8g
186 ev'Lz 'L 55792 66°S 8192 '8  90°T¢ 18'8 €€°/Z «103H (Wo) 1S9 UoIrRUIPIO-0D 843 pueH "L€
ald@l ("98S QT804I JO "ON)
121 95°T 10T ee'T 280 AN 090 2TT 67°0 ST 158 douefeg Buiwing "9g
e1491 (98S QT/SR[041D |INd JO "ON)
gev ) §5°g 12°S S.'S 16'v 68 95V 26°C vy 1581 douefeg Buiwing "Ge
€20 09t ev°0 95'v 6€°0 v9'v 7’0 08V 9¢€°0 9L'Y (1¥S) 1391 uny 8INys v
0z'e 9¥°92 'y 8T'€C Te€e 8Y'v¢ €6'C 69¢CC S TAr4 98'1¢ (L1s4) 1891 snuyL enbs saing g€
128 TAN04 60°8 €L°1€ 60°€ z8°.L2 v¥'9  GZ'Ee ¥S'S 2262 (CAS) dwnr eaneA webes 'z
106 98'2S 106 9£°95 TO0T €295 66  SZ'8S 8€'6 00 7Y (1S) 101 dals 'TE
S1S3ILSSANLIA TVIISAHd 111
G5'8 98°ZTT 106 8TZIT 606 06'0TT 608 SLOTT 8¥9 €€°60T (dgs) ainssaid poo|g 21j01sAS “0€
12°S 62°08 vyl €2°8. 19'S 12711 €89 €18/ LT°9 689/ (d9@) ainssaid pooig a1jo1sAQ "62
€6°9 00°08 L. €18 15'Y 1822 G2'S  0S°.. z€9 00'¥8 (M¥d) 1594 e 8y 8sind '8Z
S31GVI¥VA 1VOID0T10ISAHd Il
as uesa|y as ues|n as ues|n as ues|n as ues|n
+8T +1T +9T +ST +7T sa|qelieA [eolbojoig 'ON'S
..... puod T 8|qeL
oLO3H (Spuodssijjiw)
LT6E T6'292 L0V 6T°€9Z LS'SE €T'2.Z TZLE SS'S9Z LT'Ly €8Sz 8T'TE  €E£°G6Z 1S9 UOlIeUIpI0-0D 843 pueH '8¢
Ir'0T ¥9'v€ TEOT 9.%€ 926 8898 +ve'6 8I'GE LL0T 0S0E +06 2Z'€Y «103H (W) 1S9 UOIfeUIPIO-0D 84T pueH /e
oLl (995 0T/S2P41D JO "ON)
99°0 80T ¥90 GST'T 190 09T 650 9vT €10 Tve ¥S°0 15T 1591 8ouefeg Buiny "9¢
e191 (98S TS9P0 |INd JO ON)
/T9 98S T6T T9C €0€ 1I8v 192 2LE ¥€'Z 0SY Il ¥v'8 1591 8ouefeg Buwiny “Ge
I€0 60S 6£0 2I'S 250 €05 Tvro 0TS 120 00§ a0 or's (1MS) 1391 Uy 8INyS “v¢
7€ 6€€C L€ €2TC LLE S9TZz 6L€  TITTZ 69% 0522 1IE€T 9¢e°LT (11s9) 1591 1snuyL Tenbs 8a4ing ‘e¢
¥6'v 2€8C V6'E 98¢ 66'€C 69F¥Z 60€ 0022 ¥S. 006T 62S 9502 (CAS) dwnr oA ebles ze
086 Sv'eyr 68°0T T8.y 66TT 88 TS v¥IZT €L95 282 0019 +0'L 00°2S (1S) 1891 dais 'T€
S1S3LSSANLIA TVIISAH “Il1
9T°'S  8T'80T S.'t 9.°20T 69'S  €9+v0T 6¢'v  LZ'TOT /6T L966 ¥.'S 00°00T (dgS) ainssaid poo|g 2110184S "0€
98°'9 8T'/L 229 989, €29 /88. 799 ¥9EL SEO0T 00%2. 198 68°0L (dgQ) ainsseid poo|g 211015AQ *62
v.'S  v¥9'LL 02S G6'9. SZ¥ GL6L 28FY S§58. 6TCZ 00V. 90V 2208 (M¥d) 159 e ey 8sind '82
S3AT1GVIYVA 1VIOID0TOISAHd Il
as ues | as Ues N as ues | as Ues | as Ues|n as Uues N ‘ON
+€T +2T +TT +0T +6 +8 sa|qelien [edlfojoig 'S

..... piuod T 9jgel



144

to assesslinear relationship between two concerned
variables. The ragne of cofficient of corrdationis
between -1 (which mean a perfect negative
relationship) through zero (which means no
relationship) to +1 (which refers to a positive
relationship). It hasbeen observed that valuesof ‘r’
arepositivefor anthropometric variablesindicating
the direct relationship between two variables for
the sake of convenience, thevauesof ‘' havebeen
divided into three categories, viz., A, B and C.
Category ‘A’ showing amost independent or no
relationship between two variables (closeto 0 and
upto +0.149) doesnot observein theanthropometric
variables, whereascategory ‘B’ exhibitingmoderate
degreeof relationship (0.15t0+0.499) includemany
values of ‘r’ and category ‘C’ showing a higher
degree of positive relationship (£0.50 to +1.00)
includes most of the anthropometric variables,
Systolic blood presure (physiological variable) and
Sargent vertical jump (Physica Fitnesstests).
Among most of the Physical fitness tests:
Shuittle run test, Turning balance test (no. of full
circles/10sec.), Hand-eyecoordination test (milli-
seconds) and physiological variable (Pulserate at
rest) are slowing negative correlation with other
biological variablesincluded inthe presenty study.

Regression Equations

Smple Linear Regression of Different Biolo-
gical Variables and Age: New Simple linear
regression equations have been formulated for the
prediction of variousbiological variablesfrom age
among Pangwal as of Pangi Tehsil. Theregression
has been computed by keeping age as an
independent variables and all others variables as
dependent. Among the anthropometric variables
higher valuesof ‘r" have been observed asfollows:

Value of ‘r’
1. Height Illiospinale = 436.69+29.53 Age 0.86
2. Height Vertex = 814.68+42.85 Age 0.85
3. Height Acromion = 613.39+37.43 Age 0.85
4. Body Weight = -5.491+2.71 Age 0.84
5. Sitting Height Vertex = 487.56+18.02 Age  0.82
6. Wrist Circumference = 86.24+3.96 Age 0.81
7. Caf Circumference = 129.45+8.87 Age 0.81
8. Chest Circumference = 587.79+19.79 Age 0.80

at Normal Respiration

For Physiological and Physical fitnesstests
variables, highest values of ‘r’ were observed
for thefollowing:

1. Systalic blood pressure=86.22+1.53Age 0.54
2. Sargent vertical jump=1.49+1.96Age 0.69
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Smple Linear Regressions of Physiological
Variables and Physical Fitness Tests from the
Anthropometric Variables and Age: The best
simple linear regression equations showing
maximum regression coefficient among Pangwalas
of Pangi Tehsil are shownin Table 2.

Multilinear Regressions of Physiological
Variables and Physical Fitness Tests on
Anthropometric Variables with Age (Taken as
Forced Variable): New multilinear regression
equations have been formulated in order to
fascilitate greater accuracy in the predication of
Physiological variablesand Physical fithesstests.
The best multilinear regression eugations for
Pangwalas of Pangi Tehsil, District Chamba are
represented in Table 3.

Stepwise Multilinear Regression on
Anthropometric Variable and Age (Taken as
Forced Variable): New Stepwise mulinear
regression eguations have been formulated in
which variable add stepwise in order of their
correlation coefficient value in the regression
equations. Further adding of variable as soon as
there is no further increase in value of multiple
coefficient of correlation. Analysis of stepwise
multilinear regression has been done at 0.05
percent level of significance. The best regression
equations computed stepwise showing maximum
value of multipleregression areshownin Table4.

Differencein thePattern of Growth-
Comparision of Pangwalaswith other
Population Groups

An attempt has been made to compare the
present population group with the Transhumant
and Settled Gaddisof Chambaand Kangradidtricts,
respectively (Singh, 1980; Bhasin et al., 2008) for
anthropometric variables, like Body weight, Stature
and Chest circumference at normal respiration,
whereas for physiological variables and physical
fitness tests, the present population is compared
with Gaduliya Lohar Boys of Rgjasthan among
whom the results on these variables are available
from India(Sagar and Bhasin, 1999).

Pangwalas are showing higher values for
Body weight at the age group 11+ and less at the
age group 18+ when compared to other popula
tion groups and they show significant differences
with Transhumant Gaddis-Rajputsand Brahmans,
Settled Gaddis-Brahmansat theage of 11+ years,
whereas with Settled Gaddis-Rajputs, the diffe-
rences are observed stastistically at the age
groups of 14+ and 18+ years.
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Table 2: Simple linear regressions of physiological variables and physical tests from the anthropometric
variables and age

Variables Value of ‘R’

Physiological Variables
1. Pulse Rate of Rest (PRR)
2. Dystolic Blood Pressure (DBP)
3. Systolic Blood Pressure (SBP)
Physical Fitness Tests

73.02+0.03 Forearm Circumference
53.57+0.15 Antero-posterior depth of chest
90.78+0.52 Body weight

0.12
0.36
0.61
40.21+6.03 Skinfold at biceps 0.27
0.72
0.38
0.38

1. Step Test (ST) =
2. Sargent Vertical Jump (SVJ) = 8.66+0.62 Body weight
3. Burfee Squat Thurst Test (BSTT) = 5.55+0.62 Sitting height vertex
= 10.26+0.05 Calf circumference .
4. Shuttle Run Test (SRT) = 7.16+0.001 Height Vertex -0.49
5. Turning Balance Test = -29.25+0.06 Head Circumference 0.25
(No. of Full Circles) TBT?
6. Turning Balance Test = 3.20-0.002 Height Illisopinale -0.29
(No. of Circles/10sec) TBT® = 3.64-0.02 Wrist circumference -0.29
7. Hand eye coordination = 71.92-0.03 Height Vertex -0.40
test (cm) HECT? 59.69-0.16 Upper Arm circumference ‘Relaxed’ -0.39
57.95-0.13 Upper Arm circumference ‘ Contracted’ -0.38
8. Hand Eye coordination = 408.88-0.11 Height vertex -0.39
test (milliseconds) HECT® = 363.01-0.62 Upper arm circumference ‘Relaxed’ -0.39
= 355.86 -0.52 Upper arm circumference ‘ Cortracted’ -0.38

Table 3: Multilinear regressions of physiological variables and physical fitness tests on anthropometric
variables with age (Taken as forced variable)

Value of ‘R

Physiological Variables

1. Pulse Rate at Rest (PRR) = 84.63+0.06 Transverse Diameter of Chest + 0.47 Age

2. Dystolic Blood Pressure (DBP) = 53.86+0.14 Antero-posterior Depth + 0.07 Age

3. Systolic Blood Pressure (SBP) = 88.52 = 0.42 Weight = 0.39 Age
Physical Fitness Tests
. Step Test (ST) = 42.44+3.34 Skinfold at Biceps - 0.21 Age
. Sargent Vertical Jump (SUJ) = 3.69+0.40 Body weight +0.87 Age
. Burfee Squat Thrust Test (BSTT) = 13.48+ 0.68 Skinfold at Triceps + 0.47 Age
. Shuttle Run Test (SRT) = 6.80-0.0009 Height vertex - 0.04 Age

= 6.97-0.002 Sitting Height vertex - 0.04 Age

. Turning Balance Test (No. of Full Circles) TBT?2 = -30.55+0.07 Head Circumference -0.17 Age
. Turning Balance Test (No. of Circles/10 Sec) TBT® = 3.84-0.004 Height Illiospinale+0.08 Age
. Hand Eye Co-ordination Test (cm) HECT" = 57.79-4.21 Skinfold at Biceps-1.23 Age
. Hand Eye Co-ordination Test (milli seconds) HECT® = 355.08-17.03 Skinfold at Biceps+4.83 Age
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Table 4: Stepwise multilinear regression on anthropometric variables and age (Taken as forced variable)

Value of ‘R

Physiological Variables
1. Pulse Rate at Rest (PRR) = No variable met the 0.05 signficance level for entry with into the equation
2. Dystolic Blood Pressure (DBP) = 53.57+0.15 0.36
Anetro-posterior depth of chest
3. Systolic Blood Pressure (SBP) = 93.88+0.53 0.65
Body weight + 0.07 Biacromial Breadth -0.04 Abdomen circumference
Physical Fitness Tests
1. Step Test (ST) = 40.21+6.03 Skinfold at Biceps 0.27
2. Sargent Vertical Jump (SVJ) = 25.89 + 0.71 Age + 0.51 Body weight -0.11 Antero-posterior 0.78
Depth of Chest -0.04 Abdomen circumference +0.13 Upper Arm circumference * contructed’
-1.48 Fore arm skinfold

3. Burfee Squat Thrust Test (BSTT) = 13.79+0.51 Age +1.03 Skinfold at triceps-0.43 Skinfold at 0.49
+1.03

4. Shutle Run Test (SRT) = 7.16 - 0.001 Height vertex 0.49

5. Turning Balance Test (No. of Full Circles) TBT? = -31.52+0.10 Head circumference -0.09 0.37
Wrist circumference -1.27 Fore arm

6. Turning Balance Test (No. of Circles / 10 sec.) TBT" = 3.93 - 0.003 Height illiospinale -0.26 0.42
Chest skinfold + 0.27 Abdonminal skinfold

7. Hand Eye Co-ordination Test (cm) HECT? = 57.79-1.23 Age - 4.21 Skinfold at Biceps 0.45

8. Hand Eye Co-ordination Test (milli seconds) HECT®= 335.08-4.83 Age -17.03 Skinfold at Biceps 0.45
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When compared for Stature, higher values
have been observed among Transhumant and
Settled Gaddis Groups as compared to Pangwal as,
but satistically (t-test) not significant differences
among them. The mean values for Chest
circumferenceat ‘Normal’ Respiration variesfrom
600 at the age 8+ years (Transhumant Gaddis-
Brahmans) to 831 at the age 18+ years (Settled
Gaddis-Rajputs) and about similar results have
been observed among different age groups in
the various population groups, however,
statistically significant differences have been
observed at the age group of 11+ yearswith the
Transhumant Gaddis-Rajputs and Brahmans and
at theagegroup 13+ yearswith Brahmanswhere-
asSettled Gaddis-Rajputsshow significant diffe-
rences at age groups 12+ and 14+ and no
significant differences have been observed with
Settled Gaddis-Brahamans.

When compared with Gaduliya Lohar boys
for physiological variables, higher mean values
are observed among Pangwalas for Pulse rate at
rest and Dystolic blood pressurewhere significant
differencesare observed at the age group 8+, 9+,
10+, 11+, 13+ and 14+ for pulserate at rest and at
the age groups 11+ and 12+ years for Dystolic
blood pressure, whereas for Systolic blood
pressure, generally higher mean values have
been observed among Gaduliya L ohar boys and
they show significant differenceswith Pangwalas
at theage groupsof 9+, 10+, 11+, 12+, 13+, 15+
and 16+.

In the physical fitness tests, it has been
observed that Pangwal as are showing quite high
valuesfor Step test in age groups 8+ to 13+ and
they also show statistically significant diffe-
rences. For the Sargent vertical jump, the popula-
tion group of the present study is showing less
values as compared Gaduliya Lohars in all the
age groups and significant differences are
observed at the age gorup of 10+, 11+, 12+, 13+
and 16+. Themean valuesof Burfee Squant thurst
test (agility) show almost similar mean valuesand
non significant differences are observed for al
the age groups except for 18+ age groups. In the
Shutlle run test the mean values are showing a
decrease in time taken for one cycle from 8+ to
18+ years and hence a corresponding increasing
inagility and theseare highin Pangwalas (4.56 to
5.40) than Gaduliya Lohars (3.76 to 5.16) and
significant differences have been observed for
theagegroups 10+, 11+, 13+, 15+, 16+, 17+ and
18+ between them. For both the measurements
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i.e.,, Turning balance test - (1) No. of full circles
and (2) No. of circles/10 sec. thehigher valuesare
observed for Gaduliyal ohars(4.75t0 11.25 and
3.4310 5.09, respectively) as compared to Pang-
walas(2.6106.43 and 1.12 t0 2.41, respectively)
and statistically, the differences are observed
significant for all the age groups in these two
measurements expect at the age groups 8+ and
9+ for No. of full circles. The measurements-Hand
eye coordination test (1) in cm and (2) in mili-
seconds show decreasein mean valuesand hence
a corresponding increase in coordination and
higher values are observed among Pangwalas
(26.18t043.22 and 229.73 t0 295.33, respectively)
than Gaduliya L ohars(19.80t039.90 and 200.10
t0 264.65, respectively) and significant differences
have been found for the age group 8+, 11+, 12+,
13+, 15+, 17+ for cm. aswell asmilliseconds.

Thus, it can be evaluated from the present
study on pattern of body growth and physical
fitness tests among Pangwalas of Pangi Tehsil,
ChambaDidtrict that they do not show statistically
significant differences between Transhumant and
Settled Gaddisfor Body weight, Stature and Chest
circumference at Normal inspiration. Whereas
when compared with Gaduliyal oharsof Rgjasthan
for physiological variables and physical fitness
tests, significant differences have been observed
among them in most of these measurements, which
may be attributed to their different ecological
settlements and mode of living as Pangwalas are
settled in Pangi Tehsil of Chamba Didtrict at the
height of about 2300 metres above mean sealevel,
whereas Gaduliya Lohars are nomads who are
roaming on the plains and desert. However, it is
rather difficult to do evaluation on the basis of
available material at present.
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