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ABSTRACT An arempt has been made o show the vani-
aton of Muslim foot qualitatively and gquantitatively as
commpared with ather population groups of Assam. Types
of foat, anthropometnc chamc ters and inberipaces hawve been
considered for this purpose. Co-efTicient of divergence has
alsn been caleulated 1o find out the biological distances
amang growps of Caucasoid and Mongoloid affinities.

INTRODUCTION

In accordance with the different environ-
mental settings as well as genetic make ups the
shape, size and structure of the human foot var-
ies from one group to another. Minami (1952)
and Schuliz ( 1953) have studied the importance
of morphometric varation in the human foot.
On the basis of the relative lengths of the first
{1) and the second (2) toes, Minami (1952) clas-
sified the human foot into three types - T,F and
O ie tibial (1 > 2), fibular {1 < 2) and transi-
tional (1 = 2). Hawkes (1913-14) emphasized
that the incidence of longer second toe is ge-
netic in natre, On the other hand Sarkar (1958)
opined that the O type of foot in which the first
and the second toes are equally long 15 an in-
herited trait. He also identified eleven types of
interspaces between toes in human foot. Besides
these eleven types one more subtype of inter-
space i.¢., Flat base No. 4c, has been added in
the present study. Phelps (1952) and Mukherjee
and Rao { 1975) emphasized that the digital for-
mulae of foot is inherited through autosomal
genes in phenotypic expression.

In the present paper an attempt has been
made to study the variation of Muslim female
foot of Lower Assam on the basis of digital for-
mulae as well as anthropometric measurements
in comparison with other population groups,
namely, Brahmin, Hira, Ahom, Rabha, Kachari
and Mikir of Assam; Santal of West Bengal;
Mundari of Bihar; Ao of Nagaland and Khasi

of Meghalaya (erstwhile Assam). Interspaces
between the toes in Muslim female foot have
also been stdied,

MATERIALS AND METHOD

The data were collected from 140 Mushim
females who live in and around Greater
“uwahati, Lower Assam, The contour tracing
method has been applied in the field and the
measurements were taken in cenfimetres and
degrees accordingly. The individuals for the
study were free from any deformity of the foot.

RESULTS AND DISCUSSION

Digital Formulation

Table 1 represents the percentage distribu-
tion of digital formulae of Muslim females of
Lower Assam. The frequency of the T type
(76.78%) of foot is more than the F (4.28%)
and O (18.93%) types. It reveals that T type is
slightly high in the left foot than the right foot
(B1.43% vy 72.14%) whereas F and O types
(6.43% v 2.14% and 21.43% wr 14.43%) are
more frequent on the right foot in comparison
to the left foot among the Muslim females in
bilateral variation. However, the Chi-square test
(x*,=4.70, 0.10 > P > 0.05) did not reveal any
significant bilateral differences.

Tables 2 and 3 represent qualitative varia-
tion through the frequency distribution of three
types of foot among different population in

Table 1: Percentage distribuiion of different iypes of
digital formulae of Muslim females of Lower

Aszam
Mo Right Left Caithised
r F 0 T F 0 T F 0O

i40 100 % M Il4 3 23 IS 12 53
Yo T114 643 2147 B1.43 214 1643 76,78 428 18.93
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percentage. Table 2 shows T type of foot of
Muslim (76.78%) is higher than Brahmin
(72.67% : Math and Das, 19835), Rabha (72.66%;
Dhas and Ujir, 1959), Khasi (76.6% Das and Ujir,
1961 ), Ao (76.53%; MNath and Das, 1994) and
Onge (70.3%; Pal, 1971 but lower than Santal
(B3.6%; Pal. 1966), Mundari (83.3%; Sarkar,
1959), Ahom (77.00%; Math, 1976), Hira
{§7.62%; Das and Das, 1967), Kachari (87.00%:;
Math, 1976) and Mikir (83.5%; Das and Das,
1968). The frequency of O type of foot in Mus-
lim is highest (18.93%, while that of F type is
seen lowest (4.28%) among all other groups.
Table 3 reveals that the percentage of
homotype TT (57.86%) in Muslim female is
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lower while OO (11.43%) is higher among the
compared groups. Except Hira (1.9%) and
Kachari (2.0%) the frequency of FF type
{2.14%) is lower compared with Ahom
{10.00%), Brahmin (6.66%), Rabha {11.00%),
Ao (12.24%), Onge (15.6%) and Mikir (6.0%).
In heterotypes FT (6.42%), OT (12.14%) and
TO (7.86%) are found to be higher in percent-
ape compared to tabulated groups whereas OF
and FO are totally absent in case of Muslim fe-
males.

Chi-square test has been applied for three
types of foot of Muslim with different popula-
tion groups which show statistically significant
difference in every cases, except Mundari and

Table 2: Distribution of differcnt types of digital formulae in different popalation growps

FPopulaiion Area n Percentage of fool types Authors
BrOUDS T F i
Awstralaid
Santal W. Bengal 134 Bl Q.0 Tar Pal, | 960
Mundari Bikhar 18 833 1.1 5.6 Sarkar, 1958
Cancasond
Erahmin Assam 75 TL6T 17.34 1000~ Math & Das, 1985
Hira Assam 105 B7.62 1.62 4.ThH* Das & Das, | 267
Muslim AsEam 140 THTH 4.28 1593 Present Study
Mongoloid
Aham Agzam 104} TT00 18.00 500 Math, 1976
Rahha Aggam 300 T1.h6 18,323 O o+ Das & Ujir, 1939
An Magaland 49 T6.53 16,33 T4+ Math & Das, 1994
Kachari ALEEFN 100 E7.00 T.00 .o+ Math, 1976
Mikir Agtam 200 E1.5 13.32 I Das & Das, 968
K hagi ASEAM” 124 Th. 6 821 153 Das & Ujir, 1961
Negrito
Cinge Little Andaman God TO.3 234 G.a Pal, 1971

The present sample has been compared with ather population groups using chi-square test, *Siatistically significant at

5.0% level. + AL present Meghalaya

Table 3: Fregquency distribution of hemotypes and heterotypes in different populations

Popuilation Homaypes Heteraiypes

roups i FF 0 F Fr or o oF Fo
huslim 57.86 2,14 11.43 214 .42 12.14 T.86 - -
Brahmin 73,33 666 933 .0 - 4.0 2,066 -

Hira B0.9 19 093 i3 2.8 1.8 1.9 1.9 0.9
Santal 116 &0 1.5 in 6.0 10 1.5 1.5
Mundari 113 1.1 - - - - 11.1 - .
Onge 0.3 15.6 . 6.3 6.3 kN | 6.3 - kN |
Aham T0.00 10,060 200 12.00. 2.00 - 4.00 - -
Habha 63,00 0.0 27 33 140 4.3 4.3 1.7 23
Ao 6735 1224 204 .12 - 2.04 612 2.04 204
Kachari B80.0 2.00 . 4.0 2.00 2.00 6.00 4.00 -
Mikir T6.0 6.0 20 6.0 6.0 - 1.0 3.0 -

K hasi 69,3 33 .4 1.6 G4 K 6.4 1.6 | .6
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Khasi which are statistically non-significant
{Table 2).

Anthropometric Characters

Anthropometric measurements and indices
of Muslim female foot are shown in table 4. It
is revealed that except hallux diverpence angle
(7.30%£ 0.10 deg vs 7.06+0.11 deg), foot length
(22.44 £ 0.11 cm vs 22,424 (.10 ¢cm), foot
breadih (8,85 0.04 cm vs 8.79=0.04 cm) and
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(%%, = 0.1376, 0.30 > P > 0.50), foot breadth
(x?, = 1.0606, 0.20 > P = 0.25), foot index (x’,
= 1.7616, 0.10 > P > (.03) and hallux diver-
gence angle (y*, =0.201, 0.50 > P >0.30) among
the Muslim females.

Table 5 shows the quantitative variation in
anthropometric characters of Muslim foot in
comparison with other population groups. It is
observed that the foot length of Muslim female
{22.43 cm) is high compared to Rabha (22.00

Tahle 4: Anthropometric measurements and indices of Muslim female fool of Lower Assam

Chrracrer i Range Meam + 5 E 50 [
Fool Length {cmj
Hr. (ac-pi.l) 146 206 - 249 2365 & 000 1.1 4.90
Ri. [ae.pLll} 14 0.2 -24.8 2219010 1.21 5.45
Combined n2-24.9 22422010 116 517
L&, [ag-pt. 1} 140 0.1 - 24.6 2268 £0.11 1.26 5,55
Lt. {ac-pL.1l} 140 0.0 - 24.3 2220 & 0.11 1.34 .04
Combincd 20,0 - 24.6 2244 £0.11 1.28 5.73
R+ Lt 0.0-249 22432011 1.26 5.61
Foot Breadih (cm}
Ri 140 TE-08 270 & 0.04 0.44 5.23
LL 140 T7-97 RS =0.04 0.51 576
Rt + Lt 1.7:0.7 B8l 20.04 0,49 556
Faot Index
Ri 140 15.39 - 40.93 BRI w001 1.26 325
Lt 140 3668 - 4230 901 £0.13 1.53 R
Rt + Lt 3539 - 42,39 B9g£0.2 1.43 367
Hallux Divergence Angle (deg)
Ei. 140 400 - 1007 T.06£0.11 1.26 17.85
Lt 144 407 = 1007 T.03£0.00 1.23 17.49
Ri+ Lt 407 = 10.0° TN 10 1.24 17.44

RL = Right. Lt. = Lefl, ac. = Acropadion, Pr. = Memnion

food index (39,110,135 vs 38.81+40.11) are a-
bit higher in left foot than the right foor

The ¥* analysis indicates significant hilat-
eral variation in all the cases, such as, foot length

Table 5: Comparison of anthropometric characiers of
Muslim female foat with ather population

Eroups
Papilasion Fool Foor Foat M0

leagrh  bresdih index argle

fis oo} fimoem) i degl
Muslim 2243 B.21 1598 T11*
Brahmin 22.60 923 15,90 685"
Hira 2261 IS 4031 7.7
Abom 22.54 419 40,81 h.4°
Kabha 220 8.7 19,58 Gu6®
Aa 13.34 o210 41,36 6.02°
Kachari 2252 Gl 41.05 [
Mikir 2343 g2z 40,92 T
K hasi 2B G 1.9 T4

cr; Das and Ujir, 1959) but low when com-
parcd to Brahmin (22.6 cm; Math and Das,
1983), Ahom and Kachari (22,54 cm and 22.52
cim; Nath, 1976). But the foot breadth of Mus-
lim female (8.81 cm) is low compared to Brah-
min (9.23 cm; Math and Das, 1985) and high
compared with Rabha (8.7 cm; Das and Ujir,
1959), Ahom and Kachari (9.19 ¢m and 9.16
crm; Math, 1976). On the other hand the foot in-
dex of Muslim females (3889 £ 0.12) is lower
than the tabulated racial groups. The hallux di-
vergence angle of Muslim females (7.11%£0.10)
is lower than Hira (7.27°; Das and Das, 1967}
but higher than Brahmin, Ahom, Kachari and
Fabha (6.85% Nath and Das, 1985; 6.4" and 6.3%,
Nath, 1976 and 6.3%; Das and Ujir, 1959, re-
spectively].

Co-efficient of divergence has been
calculated, using the method as wsed by
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Majjar (1978), on the basis of anthropometric
characters of fool to find out the distance rela-
tionship of Muslim females with other popula-
tion groups, (Fig. 1). The results shows the inter
population groups relationship between Brahmin,
Hira and Muslim which are Cavcasoid and Ahom,
Rabha, Ao, Kachari, Mikir and Khasi, which are
Mongoloid.
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INTERSFPACES

The frequency distribution of different
interspaces in four inter digital areas of Mus-
lim females is given in table 6. It reveals that
type No. 11 (Pointed) is less frequent (0.27%)
while the frequency of type No. 7 (U form) is
high (8.11%) compared to other types of

Table 6: Percentage frequencies of Interspace forms of Muslim female foot of Lower Assam

Tipe Right Left Tatal
) i i ¥ Total I i I ¥ Total Re + Ly
L 0.7l 7.85 1500 s0.000 2330 - 785 1643 21.43 11.43 17.41
1 T.85 12.14 100040 643 01 - 2363 1286 31,57 8.21 8.66
2 - 1786 12,04 - 1.50 2071 1786 - .64 B.52
3 - 17.86 - 357 T.86 - 1286 1214 17.864 101 Q.24
da 1529 - - 214 T.B6 20071 5.0 6.43 2.4 B.57 8.21
dt 1857 2.14 T.86 - T.14 19.2% 5.0 - 3.57 656 7.05
de 27 1.86 .14 - 2.68 20,00 214 214 - 607 4.38
5 1204 i 43 1.57 - 5.53 18.57 3153 - - 554 5.54
i - 571 - ER.T) 2.32 = . 643 157 2.50 2.4
Ba a = = e = - 500 1.25 0.63
b - - . 157 0.E9 - - - .14 054 0.7
7 17.14 12.14 .00 - B.5T7 12.86 12.14 1357 - G064 q.11
Ta 114 - 9.29 - 1.B6 - . 2.14 2.4 .07 1.4
Th 3.57 - - 9.2% 121 5.00 214 = - 1.7% .50
& - . - 214 0.54 - R = 1286 411 2.32
Q 1H6 - 15,00 T.8% 6,43 15T 35T 10000 1571 8.21 1.32
1] - 500 - - 1.25 - 5.00 - - 1.25 125
1 = . . . - . . - .14 .54 027
Ila - - . 5.00 1.25 - - - 500 1.25 1.25
b - - - 643 1.61 - - - 286 0.7 116
Total 9929 9114 G500 50000 TeGL 100D 9214 BAST TR.5T B7.50 B21.58
Absent (B + L1 035 THS 2571 5T 1741
Present (R + L1) hGd 9214 7428 G, 28 258

Ri = Right, Lt. = Left
00

Flig: 1. Bislogical distances among with Cancssold and Mongolold afMinities
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interspaces. The general order of frequency
distribution of presence of interspaces in four
inter digital areas is [ = 11 = [lI= [V {99.64%,
92.14%, 74.28% and 64.28%, respectively),
among Muslim females. Similar observations
were made among Khasi (Das and Ujir, 19861),
Santal {Pal, 1966) and Mikir (Das and Das,
1968).

In the right foot Mo, 6a (V form - elongated)
and Mo, 11 (Pointed) of interspaces are com-
pletely absent. An equal per cent (0.54%) is
observed in types No. 8 (Y form) and MNo. 6b
(V' form - constricted) in both right and left feet.
Type Mo. 1 (Coalescent) is high (9.11%%) in right
fool while type No. 2 (Tubular) is high (9.28%)
in left foot. Presence of interspaces in four inter
digital areas in left foot is high in comparison
to the right foot (87.50% vs 76.61%) among the
Muslim females. However, among the Muslim
fermales 82.58 per cent of interspaces in four
inter digital areas are present while only 17.41
per cent of interspaces are absent in both the
right and left feet.

Summing up it is observed that the T type
is predominant in both the feet while the
homotype OO0 and heterotype OT are high in
percentage compared to other types of foot
among the Muslim females of Lower Assam.
They are more or less biologically closer to the
Hira (0.00699) and Brahmin (0.00805) which
are Caucasoid groups than to the Rabha
(0.0099), Mikir {0.0107), Khasi (0.0127,) Ahom
(0.0160), Ao (00177) and Kachari (0.0210) which
are Mongoloid groups, the results are given in fig-
ure 1.
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