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Abstract:

Background: Present research work focuses to identify the differences of cranial measurements among

two ethnic groups, Bengali and Manipuri male, based on different cranial parameters. This study can

provide the basic framework for formulating standards of the cranial dimensions and indices for Bengali

and Manipuri male.

Materials and methods: The study was cross sectional in nature with some analytical component, carried

out in the Department of Anatomy, Chittagong Medical College, Chattogram, from July 2016 to June 2017.

Two cranial variables were measured by physical procedure and one index was calculated from the measured

values on 100 Bengali male and 100 Manipuri male, aged between18 to 50 years. All collecting data were

analyzed by SPSS-20 using unpaired student ‘t’ test.

Results: This study showed that mean maximum cranial length of Bengali and Manipuri were 19.09 ±1.05cm

and 19.08 ±.92cm respectively; mean maximum cranial breadth were 15.08±.61cm and 15.82±.57cm

respectively, and mean cephalic indices were 79.20 ± 4.64 and 83.01± 2.67 respectively. Bengali (44%) and

Manipuri (42%) had very long type of head based on maximum cranial length. Based on maximum cranial

breadth 71% of Bengali had medium head and 65% of Manipuri had broad type of head. Bengali had

dolichocephalic (37%) and mesocephalic head (37%) whereas Manipuri had brachycephalic head (66%).

Conclusion: This study provided some base line data for comparative evaluation of cranial measurements

between Bengali and Manipuri adult male.
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Introduction

 Anthropology is traditionally distinguished from other

disciplines by its emphasis on cultural relativity, in-

depth examination of context and cross-cultural

comparisons.1 Bodily measurements are the

mainstay of anthropological research; however racial

and sometimes ethnic variations do exist between

these measurements because human body

dimensions are affected by ecological, biological,

geographical, racial, gender, age and nutritional

factors. Craniofacial anthropometry is a technique

used in physical anthropometry comprising of

precise and systematic measurement of the bones

of the human skull.2 Distinctions between races by

geographical location, historical origins, culture, and

language were usually subsumed into three major

racial groups, that is, Asiatic or Mongoloid, Black

or Negroid, and White or Caucasian.3

Cephalic index is also called as cranial index which

is one of the important parameters that helps to

differentiate between different races.4 Cephalometry

technique summarizes the anatomical complexes

of head and face of human being living within a

similar geography.5 It is one of the clinical

anthropometric parameters recognized in the

investigation of craniofacial skeletal deformities and

brain development because of its validity and

practicability.6
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In our country, there are different religions and ethnic

groups and these different groups have different

physical characteristics. Bengali are major citizens

of Bangladesh.  The Bengali people have hybrid

multiracial origin, including Indo-Aryan, Dravidian,

Tibeto-Burman, Middle Eastern and Austro-Asiatic

ancestry.7 The total population of indigenous ethnic

minorities in Bangladesh was estimated to be over

2 million in 2010. They are diverse ethnic

communities including Tibeto-Burman, Austric and

Dravidian people.8 The Manipuri are one of the major

ethnic communities of Bangladesh. The mother

tongue of the Manipuri belongs to the Kuki-chin

group of the Tibeto-Burman subfamily of the

Mongolian family of languages.9

Information is scarce on the anthropometric status

of various indigenous populations in Bangladesh.

Present research work focuses to identify

differences of cranial measurements between two

ethnic groups based on different cranial parameters.

This may be useful to establish the baseline

measurements of these two ethnic groups and for

future references to compare with same ethnic group

of other regions or different ethnic group.

Materials & Methods

The study was cross sectional in nature with some

analytical component, carried out in the

Department of Anatomy in Chittagong Medical

College from July 2016 to June 2017. 200 adult

male participants were selected aged between 18

to 50 years where 100 Bengali males were from

Chattogram city and 100 Manipuri male were from

Kamalganj village in Sylhet. Convenience sampling

technique was adopted.

Maximum cranial length and maximum cranial

breadth were taken directly from the participants

using traditional instruments (sliding and spreading

calipers). These ‘direct’ measurements are reliable

and inexpensive to make, and there is extensive

normative database for them.10

a) Maximum cranial length: It is the straight

distance between the ‘glabella’ and the ‘ opistho

cranion’11 (Opistho cranion is the most

prominent posterior point of the occiput).

Fig.-1: Procedure of measuring the maximum

cranial length  using a spreading caliper.

b) Maximum cranial breadth: It is the distance

between the ‘euryons’ on the parietal bone on

each side of the head.11

(Euryons is the most lateral point on the head in

the parietal region)

Fig.-2: Procedure of measuring the maximum

cranial breadth using a spreading caliper

a) Different head types based on maximum

cranial length12

     Short (17.0-17.7) cm

     Medium (17.8-18.5) cm

     Long (18.6-19.3) cm

    Very long (19.4-X) cm
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b) Different head types based on maximum cranial

breadth12

Narrow 14.0-14.7 cm

Medium 14.8-15.5  cm

Broad 15.6-16.3 cm

c) Cephalic index: It is the ratio of the maximum

cranial breadth to maximum cranial length

expressed as a percentage. The formula is:

Depending on the cephalic index,Martin and

Saller12classified the head as:

Dolicocephalic (long narrow) 71.0 to 75.9

Mesocephalic (Medium) 76.0 to 80.9

Brachycephalic (short, broad) 81.0 to 85.9

Hyperbrachycephalic 86.0 to 90.9

(very short and broad)

Ethical approval: Ethical clearance has been

taken from the ethical review committee of

Chittagong Medical College. All participants were

explained about the study and written consent was

taken.

Results

The maximum cranial breadth of the Manipuri male

is significantly higher than Bengali male (Table I).

The maximum cranial length shows no significant

difference between the Bengali and Manipuri ethnic

group. According to cranial length most common

head  type in Bengali was very long (44%) followed

by long type (37%) and in Manipuri most common

head  type was very long (42%) followed by long

type (29%). According to cranial breadth most

common head type in Bengali was medium (71%)

and in Manipuri was broad (65%).

Table I

Comparison of cranial variables between Bengali and Manipuri adult male

Measurement Bengali (n=35) Monipuri n=35) p value

Mean±SD Mean±SD

 (Range) (Range)

Maximum cranial length  in cm 19.09±1.05 19.08±.92 P>0.05ns

(17-20) (17-22.5)

Maximum cranial breadth   in cm 15.08±.61 15.82±.57  <0.0001s

(14-16)  (14.5-17)

Cephalic index 79.20±4.64 83.01±2.67 <0.0001s

(74.74-88.23) (74.67-87.12)

Comparison of values of cranial variables between Bengali and Manipuri adult male by  unpaired student’s ‘t’ test,

ns = Non  significant,

s = Highly  significant

Fig.-3: Relative percentage frequencies of different

head types based on maximum cranial length  in

Bengali and Manipuri male.

12%

Fig.-4: Relative percentage frequencies of different

head types based on maximum cranial breadth in

Bengali and Manipuri male.
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The cephalic index of Manipuri adult male is

significantly higher than Bengali male. The

frequencies of different types of head based on the

cephalic index found in Bengali and Manipuri males

were shown in Figure 5. The common types of head

among Bengali males are dolichocephalic (37%)

and mesocephalic (37%). Among Manipuri males

the most common type of head is brachycephalic

(66%).

Fig.-5: Relative percentage frequencies of different

head types based on the cephalic index in Bengali

and Manipuri adult male.

Discussion:

Regarding maximum cranial length common

Bengali  head type was found very long which was

similar to population of Uttara Khand in India, Multan

in Pakistan, Ibibios of Nigeria and population of south

eastern and north eastern of Nigeria.13-17 In this

regard common Manipuri head type was found very

long which was seen among non-Latvian male.18 In

case of both Bengali and Monipuri, value of the

present study was lower than Hausa and Yoruba

ethnic group of Nigeria and was higher than Malay

and Chinese ethnic group of Malaysia and Mongoloid

ethnic group of Nepal.19-21

According to cranial breadth, Bengali have medium

broad type of head similar to population of Multan

in Pakistan, different ethnic group of Latvian,

Malaysia, Mongoloid group of Nepal and Idome

ethnic group of Nigeria.14,18,20-22 The mean value

was lower than population of Beijing and Shenyang

of China and Kosov-Albenian population.23,24 The

value was higher than Gujarati male, population of

Uttara Khand in India and Tharu group of

Nepal.5,13,21 Among Monipuri male this value

belongs to broad type of head, was similar to

population of Yorubu group of Nigeria and Beijing &

Shenyang group of China.19, 23 Similar type was

also found among 32.5% population  in Monipur of

India.12This value was higher than population of

Uttarakhand of India and Mongoloid ethnic group of

Nepal.13,21 Hiernaux and Froment found in their

study that head breadth tends to increase with

rainfall, humidity and cold temperature.25

Maulavibazar is one of the rainy areas of

Bangladesh, which favors the growth of broad type

of head. Broad type of head is a feature of Mongoloid

race.26

According to cephalic index, dolichocephalic and

mesocephalic head type was predominant among

Bengali. Similar dolichocephalic head type was

seen in Gujarat males, population of Uttara Khand

of India and Haryanvi population of India.5,13,27

Similar mesocephalic type was seen among

population of Ibibios of Nigeria, Tharu race in Nepal,

Andhra Pradesh and West Bengal of India.15,21,28, 29

The present value was lower than population of

Malay and Chinese ethnic group of Malaysia, Tiv

and Idomo of Nigeria and Kosovo-Albanian

population.20, 22, 24

In the present study, cephalic index of Manipuri male

was higher than Bengali male. Among Manipuri most

predominant type was brachycephalic head, which

was similar to population of Manipuri in India and

Mongoloid ethnic race of Nepal.12,21 The present

value of cephalic index was lower than population

of  Malay and Chinese race of Malaysia.20  The

value was higher than Gujarati male, population of

Uttara Khand of India  and West Bengal.5,13,29

In respect to the variation of head shape in various

ethnic groups, Golalipour30 states hereditary factor

primarily affects the shape of head; however,

environment has secondary effect on it. Bharati et

al31 states that hot climate condition in tropical

zone is more advantageous for long head type

(dolicocephalic) whereas in temperate zone under

cold stress head form is more round (brachycephalic

or mesocephalic) type. Incidence of mesocephalic

among Bengali may be due to Mongoloid racial
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element present in varying degrees.26 Farley et al32

showed in their study that agriculturists have

increased cephalic index which support the present

study as most of the Manipuri male are farmer.

Conclusion

The result of this study revealed a clear ethnic

difference in cranial parameters. The two groups

that were studied belonged to same race that is

Mongolo-dravidian, where Dravidian influence was

more among Bengali and Mongolian influence was

more among Manipuri. Both ethnic groups showed

significant variation which may be due to different

etiological factors like genetic, environmental,

geographical, occupational, nutritional and climate.
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