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Abstract

Context: The structural and functional components of the foot are composed of highly refined interrelated

segments which provide a stable base for supporting the body in both load support and shock absorption

during standing, running, walking and jumping. The study was aimed to measure the foot of adult Santhal

males of Pirganj upazilla, Rangpur to find out to racial characteristics of their own and compare with

Bangalee adult males of the same area.

Materials and Methods: The study was carried out on 60 (sixty) adult male Santhals and 120 (one

hundred and twenty) adult male Bangalees. Foot length, foot breadth and foot height was measured. Foot

index was calculated and foot shape was determined.

Results: Height, length and breadth of foot were higher in Bangalees than Santhals and showed a significantly

higher value for the foot length. Regarding the foot shape, slender foot was found more in Bangalees but

most of these two groups have standard foot shape.

Conclusion: In the present study significantly higher value of foot length and higher percentage of slender

foot in Bangalees but higher percentage of broad foot among the Santhals were found . Slender foot in

Bangalees may be due to less weight bearing habit than Santhals.
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Introduction

Estimation of dimensions of different body segments
has been proved to be extremely useful to
anatomists, anthropologists and forensic scientists.
An important determination for a functional and
comfortable foot support is how well the planter foot
shape is. The foot shapes are corresponding to
different weight bearing conditions1. Both the foot
length and foot width were found to be increased

during weight bearing. The shapes of human feet
are changed due to their habits and presence of
disease. In addition the deviation from normal pattern
of walking often due to trauma or disease affects
the locomotors system and cause imbalance of
pressure on the foot, which may cause injury to the
foot or other parts of the body.

Several studies elsewhere have investigated the
anthropometric characteristics of foot of adults of
different ethnic groups2,3,4,5. Information is scarce
on the anthropometric characteristics of various
tribal population of Bangladesh. Santhals are one
of the largest tribal communities in Bangladesh. They
live in greater district of Rangpur, Dinajpur and
Rajshahi. Total population of Santhals in Bangladesh
is about 2, 26,000 and in Chatra union of Pirganj
Upazilla their total number is about 80006. There is
no available data about the foot shape of Bangalee
and Santhals. So the study was aimed at to the

.
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anthropometric measurements of foot of adult
Bangalee and Santhal males and to find out any
racial characteristics of their own.

Variables studied:

• To measure the height, length and breadth of
foot and look for any differences in foot height,
foot length and foot breadth between Banglalees
and Santhals.

• To find out foot index and to classify different
foot shapes.

Methods

Procedure of Measurements of Foot:

The study was carried out on 60 adult male Santhals
and 120 adult male Bangalees.

All the measurements were done according to
Perveen7. All the measurements were done on the
right lower limb according to Jung2.

Height was measured from the most prominent point
of medial malleolus of the tibia to the sole of the
foot along the medial aspect of the leg, with a
measuring tape.

Length was measured by a slide caliper with the
subject in a relaxed sitting position. The ankle should
be perpendicular to the foot. It was measured from
an imaginary vertical line drawn from the posterior
prominence of the heel, to the tip of the longest toe,
on the planter aspect of the foot. In some people,
the first toe is the longest, in other people; the
second toe is the longest3.

Breadth was measured between the medial
prominence of the first metataso-phalangeal (MTP)
joint and the lateral prominence of the fifth MTP
joint of the foot. The person kept the foot on the
floor and measured on the planter aspect of the foot
by slide caliper.

Shape was determined by calculation of foot index.
Foot index was calculated for each subject by
dividing the foot length by the foot breadth × 100.
The mean foot index and SD were calculated and
three types of foot shape were determined according
to the foot index (Manna et al. 2001).

Slender type : Fl*<-SD
Standard type : Fl-SD<F*<+SD
Broad type : Fl*>Fl+SD

(Fl* = Individual foot index, Fl = Mean foot index,
SD = Standard deviation)

Results

Height, length, breadth and index of the foot

The mean foot height was 7.1±1.1 cm for the
Bangalee subjects and that of Santhals was 7.0±1.1
cm (Table-I). But the mean difference was not
statistically significant (p>0.05), though the mean
height was a little bit higher among the Bangalees
than the Santhals. But a statistically significant
(p<0.05) mean difference was found between
Bangalees (25.1±1.2 cm) and Santhals (24.6±1.4
cm) in terms of foot length indicating the foot length
was higher among the Bangalees than the Santhals.
On the contrary, no statistically significant (p>0.05)
mean difference of foot breadth was found between
Bangalees (9.3±0.7 cm) and Santhals (9.2±0.7 cm).
However, data shows that the foot breadth was higher
among the Bangalees than the Santhals.

The foot index of the subjects was calculated based
on foot length and foot breadth (table I). The mean
foot index for the Bangalees was 2.7±0.17and for
the Santhals was 2.68±0.23. The mean foot index
was a little bit higher among Bangalees but mean
difference was not statistically significant.

Table-I

Distribution of the subjects by foot measurements

Variables (cm)                 Subjects p
of the foot Bangalees Santhals value

(n=120) (n=60)
Height 7.1±1.1 7.0±1.1 0.677

(4.9-11.0) (5.0-11.0)
Length 25.1±1.2 (24.6±1.4) 0.021

(22.1-27.5) (20.0-28.0)
Breadth 9.3±0.7 9.2±0.7 0.280

(7.5-11.0) (6.6-10.8)
Index 2.70±0.17 2.68±0.23 0.689

(2.27-3.30) (2.26-3.50)

p value reached from unpaired t test
Results are shown as ranges and mean± SDs.

Foot shapes:

Table-II and figure 1 showed that proportion of
standard foot was higher among Santhals (80%)
than that of Bangalees (75%) whereas the slender
foot was higher among Bangalees (14.16% vs
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8.33%). Broad foot shape was more or less same
among Bangalees (10.83%) and Santhals (11.66%).

Table-II

Distribution of the subjects by shapes of the foot

Foot shape                 Subjects

according to      Bangalees (n=120)   Santhals (n=60)

Foot  index No. % No. %

Slender 17 14.16 5 8.33

(mean-1SD)

Standard 90 75 48 80

(Mean ±1SD)

Broad 13 10.83 7 11.66

(Mean + 1SD)

24.88 cm.  Tsung et al1 worked on Hong Kong and
found that mean foot length was 24.3 cm.   The

present study showed that the mean foot length
was less than that of Turkish and Indian population

but higher than Gujarat medical students and Hong
Kong peoples.

Again Tsung et al1 found that mean foot breadth
was 9.7 cm.  Manna et al3 worked on 100 subjects

from Medenipur district West Bengal (India) and
found that their mean foot breadth was 8.55 cm.

The mean foot breadths of Bangalees and Santhals
have similarity with the mean foot breadth of West

Bengal, the Punjabi, Chinese and Turkish. But the
mean foot breadths of Nigerian subjects have a little

bit higher than of Bangalees and Santhals.

Foot shape was categorized according to foot index.
In the present study the mean foot index were

2.70±0.17cm and 2.68±0.23 cm among Banglalees
and Sathals respectively. The mean foot index was

a little bit higher among the Bangalees, but the mean
difference was not statistically significant (p>0.05).
The data showed that the proportion of slender foot

was higher among the Bangalees (14.16%) than
the Santhals (8.33%) whereas standard and broad

foot were higher among the Santhals (80% &
11.66%) than the Bangalees (75% & 10.83%)

respectively (table II, fig 1). The higher percentage
of slender foot in Bangalees and broad foot in

Santhals may be due to more weight bearing
functions among the Santhals.
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Discussion

The human body contains 206 bones, approximately
1/10th of which are confined to the foot. Each foot is
a highly complex structure with 26 major bones, 32
synovial joints and 112 ligaments plus two sesamoid
bones encased in a tendon under the heads of the
first metatarsal bones1.

In the present study the mean of foot height, foot
length and foot breadth were higher in Bangalees

than Santhals and reaches a significantly high level
regarding the foot length (p < 0.021).

Sanli et al4 worked on 80 Turkey subjects and
reported that the mean foot length were 26.25 cm.
Bhavna and Nath5 worked on 503 Indian populations
in Delhi and reported that the mean foot length was
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