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Abstract

Forensic anthropology plays a vital role in not only identification such as racial identification, sex
and age but also in identification of skeleton. Various ecological, geographical and ethnical fac-
tors as well as age and gender determine the dimensions of human body. Cephalometry was
undertaken on 1600 healthy volunteers of either sex of age group 0-40 years. The dominant
head form was dolichocephalic (47.62%) followed by mesocephalic (41.31%). Brachycephalic
was rare in both sexes. Male dolichocephalics predominated. The correlation between age and
sex in dolichocephalic, mesocephalic, and brachycephalic was highly significant (p value <0.01).
There was a preponderance of hyperleptoprosopic (39.88%) followed by leptoprosopic
(30.87%). Hyperleptoprosopic males dominated. Hypereuryprosopic (1.5%) was rare. The
correlation between age and sex for euryprosopic, mesoprosopic and hyperleptoprosopic was
highly significant. Majority exhibited transverse frontoparietal index 70-90. Lesser number of
volunteers showed a low or high transverse frontoparietal index. 76.12% individuals exhibited
nasal index 50-70. 25.87% females exhibited 60—70 nasal index with larger representation by
children below 10 years, whereas males (27.31%) dominated 50-60 nasal index. The correla-
tion between age and sex for nasal index 50-80 was found highly significant. The dominant
transcraniofacial index was 80-100 represented by 71.69% individuals. The females more fre-
quently represented 80-90 index and males still a higher index. The correlation between age
and sex for all ranges of transcraniofacial index was found highly significant. Overall, lower
zygomaticofrontal index 70-80 was more frequent in males whereas a higher index 90-100 was
more common in females. The correlation between zygomaticofrontal index ranging 70-100 was
found highly significant. 57.12% individuals represented 70-80 zygomaticomandibular index. The
correlation between age and sex for zygomaticomandibular index ranging 60-100 was found
highly significant.
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Introduction

Evaluation and measurement of human body dimensions are achieved by physical anthropometry.1
The human body dimensions are affected by ecological, biological, geographical, racial, gender
and age factor.2

Forensic anthropology though a neglected branch, yet plays a vital role in not only identification
such as racial identification, sex and age but also in identification of skeleton including age, sex,
height and race during disasters. Thus Forensic anthropology is of great asset in all disaster vic-
tims’ identification operation. Although identification of a person is job of police yet medical
evidences may play a vital role for identification of both living and dead. It sometimes constitutes
the only evidence which establishes the identity of a person. Identification of a living person is
necessary in criminal cases like absconding soldiers and criminals, persons accused of assault,
murder or rape, interchange of newborn babies in hospitals, in cases of impersonation, etc. In
civil cases identification may be required in cases like marriage, inheritance, passport, insurance
claims, disputed sex, etc. The question of identity also arises in certain special situations like vic-
tim of accident and fires, in mass tragedies such as rail or plain crash, etc.

Biologically based racial typologies are of great value for facial reconstruction, where recognisability
is @ major aim. The skull is the best part of the skeleton to be used for identification of racial
affinity, both morphologically and osteometrically.3 It can not be overemphasized that correct
determination of age, sex and race are prerequisites to all aspects of craniofacial reconstruction,
superimposition and identification.3 This emphasises the necessity of some methods and mea-
surements of skull. Cephalometric methods can also be used as an indicator for population dif-
ferences.4 Additionally, forensic anthropology can usefully contribute in disputed paternity since
by using

anthropometric, anthroposcopy and dermatoglyphy along with serology the reliability becomes
very high.5 Besides, anthropometric studies are integral part of craniofacial surgery and
syndromology where standard ethnic or racial data are desirable.

In Forensic Anthropology, broadly speaking only three major groups of racial affiliation are en-
countered. Traits useful in assessment of racial affiliation include the overall morphology of the
skull — its length, breadth and height; the shape of the face, the width of the zygomatic arches;
the shape of the orbits, interorbital breadth, and the size, shape and degree of the guttering of
the nasal aperture.6 Unfortunately there is a paucity of information in respect to measurements
of different indices.

The present study has been undertaken to study certain craniofacial indices in different age groups
of both sexes in healthy Indian population of Uttar Pradesh and the findings thus obtained will be
evaluated for whether any correlation existed between different indices and age and sex of an
individual or whether any diversity of cephalometry and facial shapes existed in healthy volun-
teers of different age groups of either sex or whether the findings will be useful for the identifica-
tion.
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Material and Methods

This cross sectional prospective study spanning for 2 years (July 2007 — June 2009) included
locally available healthy volunteers mostly students residing in two different cities of U.P. The
males and females were equally distributed and their age group ranged 0 — 40 years. In cases of
children, parents had given consent to participate in the study. The exclusion criteria included
mixed marriages to other population in two earlier generations, malocclusion, dental restoration
and prosthetics. Subjects who have trauma of the nose, prior plastic or reconstruction surgery
of face or cleft lips were also excluded in the study.

Following instruments were used for exact numerical evaluation of the features and traits namely
anthropometer, small spreading calliper, large spreading calliper, small sliding calliper, and flex-
ible tape.

Precautions which were taken while taking measurements included: (i). When sliding or spread-
ing callipers were used pressure was avoided on points touching the skin. (ii). The measure-
ments were taken in mm/centimetre. (iii). Most measurements were taken with subjects in stan-
dard erect position clearly described by Krogman.7

Various measurements were recorded according to the international agreements for the unifica-
tion of craniometric and cephalometric measurements by Hrdlicka.8

The measurements taken were as follows:

1. Maximum cranial length or greatest anteroposterior diameter: This comprised of the
maximum glabello-occipital diameter of the vault. Landmarks included:

Anteriorly: The most prominent point of the glabella.

Posteriorly: The most prominent point on the occipital bone.

2. Maximum cranial breadth or the greatest transverse diameter: This comprised of the
greatest horizontal and transverse diameter which can be found on the vault by the spreading
calliper. It included the maximum breadth of the skull above the supramastoid and zygomatic
crests.

3. Lowest frontal breadth or minimal frontal diameter: This included the shortest horizontal
diameter between the two temporal crests on the frontal bone.

4. Bizygomatic distance: The distance between two zygomatic arches. With callipers the greatest
diameter was found out.

5. Nasal breadth: The maximum transverse breadth of the alae of the nose was measured without
exertion of any pressure on the external surface of the alae of the nose.

6. Nasal length or Nasal height: Landmarks for the measurements were superiorly the nasion
and inferiorly the middle of line connecting the lowest point on the centre of the skin.
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7. Facial length: was measured with the landmarks superiorly nasion and inferiorly the lowest
point on the centre of the chin.

8. Bigonial breadth: The gonials or the points of the angles formed by the ascending branches
with the body of the lower jaw were measured.

A total of seven indices were calculated as follows. The indices were determined on the basis of
international anatomical discription.9 Depending upon these indices the types of head and face
were classified.

a. Length Breadth Index (Cephalic Index)
= Maximal Cranial Breadth X 100/
Maximal Cranial Length

b. Transverse Fronto-parietal Index
= Least Frontal Breadth X 100/Maximum Head Breadth

c. Nasal Index
= Nasal Breadth X 100/ Nasal Length
d. Facial Index
= facial Length X 100/ Bizygomatic Distance

e. Zygomatic Frontal Index
= Least Frontal Breadth X 100/ Bizygomatic Distance

f. Transverse Craniofacial Index
= Bizygomatic Breadth X 100/
Maximum Head Breadth

g. Zygomatico-mandibular Index
= Bigonal width X 100/ Bizygomatic Distance
Statistical Analysis: was done by using Chi-square test and calculating p value.

Results

Table-1 depicts age and sex wise distribution of cephalic index. Total sample was classified into
dolichocephalic, mesocephalic and brachycephalic based on cephalic index ranging between ?70
—74.9,75-79.9 and 80 — 84.9 respectively. Of the three classified groups dolichocephalic
constituted 47.62% of the sample size followed by mesocephalic 41.31% and brachycephalic
constituted a miniscule of 11.07%. There were 762 dolichocephalic individuals of whom males
were 469 and females 293 suggesting a predominance of male. However in <10 years age group
females (n=58) predominated males (n=2). Amongst 661 mesocephalic, females were 349
(21.81%) and males 312 (19.5%) and in 10 — 40 years age group the number of mesocephalic
females predominated over male mesocephalic. Similarly in brachycephalics there was a pre-
dominance of females (n = 158) over males (n = 19). Curiously no brachycephalic male was
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Table 1: Age and Sex wise distribution of Cephalic Index

Age Dolichocephalic Mesocephalic Brachycephalic
Yrs. (<70 -74.9) (75 -79.9) (80 — 84.9)
M F M F M F
n (%) n (%) n (%) n (%) n (%) n (%)
<10 2 58 198 101 - 41
(0.12) (3.62) (12.38) (6.31) - (2.56)
10 - 20 179 70 21 79 - 51
(11.19) (4.38) (1.31) (4.94) - (3.19)
20 - 30 117 22 64 130 19 48
(7.31) (1.37) 4) (8.12) (1.19) €]
30 - 40 171 143 29 39 - 18
(10.69) (8.94) (1.81) (2.44) - (1.13)
Total 469 293 312 349 19 158
(29.31) (18.31) (19.5) (21.81) (1.19) (9.88)
Chi-square 705.75 87.23 34.98
value
p-value <0.01 <0.01 <0.01

noted in <10 — 20 years and 30 — 40 years age group. P value <0.01 signifies correlation be-
tween age and sex in dolichocephalic, mesocephalic and brachycephalic as highly significant.

Table-2 depicts age and sex wise distribution of facial index (Prosopic Index). Based on this
index individuals were classified into five categories namely hypereuryprosopic (<75-79.9),
euryprosopic (80 — 84.9), mesoprosopic (85 — 89.9), leptoprosopic (90 — 94.9) and
hyperleptoprosopic (>95). Interestingly only 24 females within the age of 20 years were
categorised as hypereuryprosopic whereas 84 females below the age of 10 years were categorised
as euryprosopic. The dominant facial form was hyperleptoprosopic type followed by
leptoprosopic, and the rare facial form was hypereuryprosopic. In hyperleptoprosopic there was
a predominance of males (n = 368) over females (n = 270). Interestingly in the age group less
than 10 years none of the females was classified as hyperleptoprosopic whereas 164 males were
hyperleptoprosopic under the age of 10 years. There were 494 leptoprosopic individuals who
were almost evenly representing male and female. Out of 303 mesoprosopic, 190 were fe-
males. There was no male mesoprosopic less than 10 years of age. The correlation between age
and sex for euryprosopic, mesoprosopic and hyperleptoprosopic was found to be highly signifi-
cant (p value <0.01) whereas correlation between age and sex for leptoprosopic was found to
be significant (p value <0.05) and that for hypereuryprosopic was found not significant (p value
>0.1).
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Table-3 depicts age and sex wise distribution of transverse frontoparietal index. Majority of
volunteers 1270 (79.38%) exhibited a transverse frontoparietal index ranging 70 - 90. A total
of 36 (2.25%) individuals exhibited an index of 50 — 60 and 33 (2.06%) individuals showed an
index of 90 — 100. Interestingly none of the females exhibited a transverse frontoparietal index
ranging 50 - 60 and none of the males exhibited a transverse frontoparietal index ranging 90 —
100. Regarding correlation between age and sex for transverse frontoparietal index ranging from
70 - 80 and 80 — 90 was found to be highly significant (p<0.01), whereas correlation between
age and sex for transverse frontoparietal index 60 - 70 was found significant (p<0.05) and that
between 50 — 60 and 90 — 100 was not found significant statistically (p>0.1).

Table-4 represents age and sex wise distribution of nasal index. Interestingly only 20 individuals
showed nasal index ranging 40 — 50 and they were all females in the age group of 30 — 40
years. A majority of 1218 (76.12%) individuals exhibited nasal index ranging 50 — 70. Females
(n = 414) dominated 60 — 70 index with more incidence in children below 10 years and in
young adult females aged 20 — 30 years, whereas males (n = 437) dominated 50 — 60 index
value. Interestingly nasal index ranging 80 — 100 was represented only by the females under the
age group of 20 years. The correlation between age and sex for nasal index ranging 50 — 60, 60
— 70 and 70 — 80 was found to be highly significant (p value <0.01) whereas correlation be-
tween age and sex for nasal index ranging 40 — 50, 80 — 90 and 90 -100 was not found signifi-
cant (p value >0.1).

Table-5 shows age and sex wise distribution of transcraniofacial index. There was a predomi-
nance of females (n= 116) in respect to transcranoifacial index ranging 70 — 80 and this was
more obvious in children <10 years of age and in the age group of 20 — 30 years. A majority of
1147 (71.69%) individuals represented transverse craniofacial index ranging 80 — 90 and 90 —
100. For transcraniofacial index 80 -90, out of 698 volunteers there were 468 females. Inter-
estingly in the age group 30 — 40 years none of the males exhibited a transcraniofacial index
ranging 80 — 90. Regarding transcraniofacial index 100 — 110 out of 281 individuals there were
260 males suggesting male preponderance. Interestingly none of the females in the age group
>10 - 30 exhibited a transcraniofacial index ranging 100 — 110. Regarding correlation between
age and sex for all categories of transcraniofacial index i.e. 70 - 80, 80 — 90, 90 — 100 and 100
— 110 was found highly significant (p value <0.01).

Table - 6 depicts age and sex wise distribution of zygomaticofrontal index. A total of 482 indi-
viduals represented 70 — 80 zygomaticofrontal index whereas 704 individuals represented
zygomaticofrontal index ranging 80 — 90. Only 32 individuals that too females showed
zygomaticofrontal index ranging 100 — 110. None of the children below the age of 10 years
and individuals in 30 —40 years of age group showed a high

100 — 110 zygomaticofrontal index. The correlation between age and sex for zygomaticofrontal
index ranging 70 — 80, 80 — 90 and 90 — 100 was found to be highly significant (p value<0.01)
whereas the correlation between age and sex for zygomaticofrontal index 100 — 110 was not
found significant (p value >0.1).
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Table 5: Age and Sex wise distribution of Transcraniofacial Index

Age 70 - 80 80 - 90 90 - 100 100 - 110
Yrs.
M F M F M F M F
n%) n@) n@) n(%w) n(%) n((%) n(%) n(%)
<10 38 80 162 120 - - - -
(2.38) 5) (10.12) (7.5)
10-20 18 8 22 130 100 62 60 -
(1.12) (05 (1.38) (8.12) (6.25) (3.88) (3.75)
20-30 - 28 46 120 92 52 62 -
(1.75) (2.88) (7.5  (5.75) (3.25) (3.87)
30-40 - - - 98 62 81 138 21
(6.13) (3.87) (5.06) (8.63) (1.31)
Total 56 116 230 468 254 195 260 21
(3.5  (7.25) (14.38) (29.25) (15.87) (12.19) (16.25) (1.31)
Chi-square 29.43 150.29 15.06 17.4
value
p-value <0.01 <0.01 <0.01 <0.01

Table 6: Age and Sex wise distribution of Zygomaticofrontal Index

Age 70 - 80 80 - 90 90 - 100 100 - 110
Yrs.
M F M F M F M F

n@) n@) n@) n@%) n(%) n(%) n(%) n(%)

<10 124 84 76 58 - 58 - -
(7.75)  (5.25) (4.75) (3.62) (3.62)

10-20 158 - 42 56 - 122 - 22
(9.87) (2.63) (3.5 (7.63) (1.38)

20-30 62 - 82 44 56 146 - 10
(3.88) (5.13) (2.75) (35  (9.13) (0.62)

30-40 34 20 166 180 - - - -
(2.12) (1.25) (10.37) (11.25)

Total 378 104 366 338 56 326 - 32
(23.62) (6.5) (22.88) (21.12) (3.5 (20.38) 2)

Chi-square 111.65 15.35 58.47 0

value

p-value <0.01 <0.01 <0.01 >0.1
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Table - 7 represents age and sex wise distribution of zygomaticomandibular index. A total of
250 individuals represented zygomaticomandibular index ranging 60 — 70 and males outnum-
bered females. A total of 914 individuals represented zygomaticomandibular index ranging 70 —
80 and the sex distribution was almost evenly poised. The high zygomaticomandibular index
ranging 90 — 100 was represented by only 49 individuals and females outnumbered males. The
correlation between age and sex for zygomaticomandibular index ranging 60 — 70, 70 — 80, 80
—90 and 90 — 100 was found highly significant (p value <0.01).

Table 7: Age and Sex wise distribution of Zygomatiomandibular Index

Age 60 — 70 70 - 80 80 - 90 90 - 100
Yrs.
M F M F M F M F
n(%o) n(%o) n(%o) n(%o) n(%o) n(%o) n(%o) n(%o)
<10 43 63 157 99 - 38 - -
(2.69) (3.94) (9.81) (6.19) (2.37)
10-20 144 - 56 78 - 100 - 22
9 (3.5) (4.88) (6.25) (1.37)
20-30 - - 52 158 131 32 17 10
(3.25) (9.87) (8.19) ) (1.06) (0.63)
30 -40 - - 156 158 44 42 - -
(9.75) (9.87) (2.75) (2.63)
Total 187 63 421 493 175 212 17 32
(11.69) (3.94) (26.31) (30.81) (10.94) (13.25) (1.06) (2
Chi-square 114.43 64.98 196.42 21.19
value
p-value <0.01 <0.01 <0.01 <0.01
Discussion

Physical anthropometry deals with measurement of human body dimensions. Various ecological,
geographic and ethnical factors as well as age and gender determine the dimensions of human
body.10 Cephalometry is an important branch of anthropometry.11 Measurement of human body
or cephalometry is used in identification, forensic medicine, plastic surgery, orthodontics and to
examine difference between races.12 The identification of unknown individual is one of the most
important justifications for maintaining biological based racial typologies.13 Diagnosing race, sex
or age incorrectly makes identification absolutely impossible.13 This calls for the need for an
experienced forensic anthropologist because adult modern human population shows significant
differences in both facial size and shape.
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The skull is the bony structure of skeleton which includes the cranium, skeleton of the face and
the mandible or lower jaw. Skull bones vary in the thickness, size and shape in relation to each
other and between different individuals.14 Anatomically human beings exhibit considerable geo-
graphic variations in reference for facial skeleton and that adult modern human population shows
significant differences in both facial size and shape.15 This in turn reflects on various indices.
Further under the influence of localised factors different bones and/or different parts of the same
bone may grow independently to some degree.15 Diets and environmental conditions under which
the group lived may have also been responsible for the observed similarities or differences in
their skull.14 Still there are certain universal traits of the skull that influence appearance regard-
less of geographical or racial differences.3

Craniofacial anthropometry data can be utilised for comparing healthy and diseased population,
children and adults or members of different races as well as for sex differentiation. The rate of
craniofacial growth was demonstrated to be uneven i.e., the periods of accelerated growth of
these structures and the periods of retarded growth alternate16 and that is particularly pronounced
in certain period during life. Workers in the field demonstrated that the major and fastest changes
took place after birth and during puberty. The growth and development of craniofacial structure
is influenced by internal (genetic) and external factors (climate, air pollution, economic condition
and time) and long term evolutionary changes. Since numerous factors affect the growth and
development of craniofacial structures, we may assume the existence of differences in head and
face morphology between members of different races, males and females and individuals of dif-
ferent age groups.

Dimensions of newborn’s body can be the basis for all changes in anthropometric indices. More-
over, these also govern the newborn’s health evaluation.17 During growth the facial skeleton
changes dramatically in shape as well as in size both local and systemic factors can influence the
growth and development of facial skeleton.

Cephalic index is a very important parameter in craniotyping. The heterogeneity of cephalic in-
dex in different races is probably governed by inheritance. Environment is undoubtedly an effec-
tive determinant as well. Yet, it can be concluded that it is actually the genotype of the popula-
tion which dictates its response to environmental stimuli.10,11,18 Moreover, in addition to in-
heritance, geographical factors play a certain role.10,11,18

In the present study cephalometry was undertaken on same race population residing in same
geographical region and 1600 healthy volunteers of either sex to determine head and face phe-
notype in different age group (0 — 40 years). The study depicted a preponderance of doli-
chocephalic head form (47.62%) followed by mesocephalic head form (41.31%) based on cepha-
lic index in both sexes. The brachycephalic head forms were less common (11.07%) and were
predominantly represented by females (9.88%). There was no hyperbrachycephalic head form
in either sex. Similarly based on facial index (prosopic index) there was a preponderance of
hyperleptoprosopic (39.88%) followed by leptoprosopic (30.87%) facial form. The rare face
type was hypereuryprosopic type (1.5%) and that too was represented by females under the
age of 20 years. In hyperleptoprosopic males dominated. In the age group less than 10 years,
164 male children were hyperleptoprosopic whereas none of the female child was
hyperleptoprosopic. Males and females were almost equally distributed in leptoprosopic. In

Indian Internet Journal of Forensic Medicine & Toxicology 73



Morphological Evaluation of Head and Face in North Indian Population

mesoprosopic females outnumbered males. The bizarre presentation of cephalic index in the same
race population is probably due to changes of anthropometric indices with age and sex. This is
an expected observation since the study subjects included newborns as well as growing young
children of both sexes who were encountering different environment and dietary patterns.

Okanlwan et al19 reported that dolichocephaly is common in black race. Contrary to our ob-
servation Bharti et al18 reported the dominant head form brachycephalic in a study on Indo-
Aryan inheritance in the temperate part of the India whereas Nakashima20 reported the domi-
nance of hyperbrachycephalic in a school of girls in North Kyushu. Farkas et al16 and Hajnis
et al21 calculated the cephalic index for young person of both sexes for all three races i.e. the
caucaceans, negroid and mongolese races. Their result showed that North American Whites have
a mesocephalic head type; African Americans have dolichocephalic type while hyperbrachycephalic
type predominated among Chinese. Grbesa et al22 reported Syrians to have a brachycephalic
head form.

Cakirer et al23 observed that leptoprosopic facial types were more often associated with doli-
chocephalic head forms and euryprosopic facial forms were more often associated with
brachycephalic head forms. In contrast, our findings suggested hyperleptoprosopic facial types
were more often associated with dolichocephalic head forms, and leptoprosopic facial type with
mesocephalic head forms.

Apostolu et al24 while studying 616 school children (352 boys and 264 girls) from three cities
of Epir region (Western Greece) in the age group of 11 — 18 years old observed that overall
mesocephalic head form was present in higher frequencies in comparison with all other catego-
ries according to sex and age. Further in 11- 12 years of boys group mesocephalic (46.27%)
and dolichocephalic (37.31%) were more frequent. The morphological head index in this group
was characterised as euryprosopic and nasal index leptorhinic (49.25%) and mesorhinic (46.27%).
Girls (12 - 15) were more frequently leptoprosopic (35.98%) and mesorhinic (97.88%). The
boys (13 — 16 years) were mesoprosopic (32.64%) and leptorhinic (46.03%).

Heidari et al12 observed that in Sistani and Baluchi subjects, who were the residents of Iran,
mean and standard deviation of cephalic index were 78.4 + 4.15 and 81.94 + 4.99, and prosopic
indices were 83.22 + 4.02 and 84.86 * 5.15 respectively. Based on the cephalic index, the
dominant and rare head type in Sistani group was mesocephalic (41.3%) and hyperbrachycephalic
(6%) and in Baluchi group was brachycephalic (42%) and dolichocephalic (5.5%) respectively.
Furthermore, according to the prosopic index the dominant and rare face type among Sistani
were euryprosopic type (50.8%) and hyperleptoprosopic (0.5%) and in Baluchi group were
euryprosopic (37%) and hyperleptoprosopic (2.5%) respectively. The authors observed that
differences in terms of head and face type indices between these two groups were statistically
significant.

Regarding sex wise distribution of cephalic index, present study observed a predominance of
males in dolichocephalic and predominance of females in brachycephalic whereas in mesocephalic
head forms both males and females were almost equally distributed. No such comparable data
for Indian population were available in literature to comment. It can be stated in reference to
cephalic index that majority of female children (n = 58) below 10 years represented dolichocephalic
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head form as compared to male children (n = 2). Further, female children below 10 years (n =
41) solely represented brachycephalic head form whereas none of the male child represented
brachycephalic head form. This was despite the fact that the study subjects were of similar age
and similar geographical and climatic situation. This clearly suggested a definite sex correlation in
cranial index of children.

In young adults (10 — 20 years) there was a predominance of dolichocephalic head forms in
males as compared to females whereas only females represented brachycephalic head forms.
Similarly in 30 — 40 years age group brachycephalic head form was present only in females.
Comparable studies in respect to sex wise distribution in similar race could not be found.

Heidari et al12 observed that newborns of Sistani (Fars) and Baluchi were perfectly alike in
their craniofacial morphology. Heidari et al11 observed that in male newborns the two native
dominant head forms were hyperbrachycephalic and brachycephalic both 37% in Sitani subject
versus 37.3% and 35.3% in Baluch; In contrast firstly, we have not observed any
hyperbrachycephalic head form and secondly there was a sex wise difference in cephalic index
of newborns and children. Mesocephalic type with 38.2% was dominant and hyperbrachycephalic
type with 7.40% was rare in Turkman’s male newborns. Dominant and rare types of cephalic
index in Fars were mesocephalic (36.5%) and hyperbrachycephalic (8.9%) respectively.10 There
was no significant difference between dominant and rare type in two racial groups.

In the present study all the five groups of facial indices were represented in the different age
groups amongst both sexes. The dominant facial form was hyperleptoprosopic followed by
leptoprosopic and the rare facial form was hypereuryprosopic. It was observed that only female
children and young adults (below 20 years of age) represented hypereuryprosopic index and
there was no male. Moreover, below 10 years of age only female children showed euryprosopic
and mesoprosopic facial index. Thus it can be concluded that under 10 years of age only female
child showed hypereuryprosopic, euryprosopic and mesoprosopic facial index and that none of
the male child represented these indices. It was interesting to note that below 10 years male
child represented hyperleptoprosopic facial form and none of the female child showed
hyperleptoprosopic facial form. During growth female adults represented leptoprosopic and
hyperleptoprosopic form in 20 — 30 years and 30 — 40 years age group and none of the females
represented hypereuryprosopic or euryprosopic facial forms in these age groups.
Hypereuryprosopic type (34.60%) and hyperleptoprosopic type (0.90%) were dominant and
rare types in Turkman’s male newborns. The dominant and rare type of faces in Fars male new-
borns were hypereuryprosopic (71.9%) and hyperleptoprosopic (2.5%) respectively.10

In the present study, majority of volunteers exhibited a transverse frontoparietal index ranging
70 — 90 and that both a low transverse frontoparietal index (50 - 60) or a high transverse
frontoparietal index (90 - 100) was observed in lesser number of individuals. Our findings were
partially corroborated by Sharma25 who reported in Punjabi families dominating nature of
mesometopic type (70.4 — 74.9). It was further observed that in 36 male newborns, infants and
children below 10 years transverse frontoparietal index ranged 50 — 60 and none of the female
child below 10 years of age figured in this category. Besides, none of the male or female child
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represented a higher index ranging 80 — 90 and 90 — 100. Similarly none of the male or female
child in the age group of 20 — 30 and 30 — 40 years exhibited a lower range (50 — 60 and 60
—70) transverse frontoparietal index. Majority of the individuals both males and females in the
age group of 20 — 30 and 30 — 40 years showed transverse frontoparietal index in the range of
70 —80 and 80 — 90. In 30 — 40 year females predominantly exhibited index of 70 — 80. On
the other hand males of this age group predominantly exhibited a higher index of 80 — 90. A
higher index 90 — 100 was represented only by a miniscule of study subjects (2.06%). Such age
and sex wise correlation of transverse frontoparietal index owing to limited comparable data needs
further investigations.

Nasal index is one of the important anthropometric parameter for distinguishing racial and ethnic
differences26,27 as well as sex of an individual.28 Variables that determine the shape of the
nose include race, tribe and environmental climatic condition.29 On the basis of nasal height,
breadth and nasal index three categories of nose are more commonly observed.26 (i). Platyrhine:
having broad nose with nasal index of 85 and above represented by Bantus and Bushmen of
Africa and major ethnic groups in southern Nigeria as well as indigenous Australians.30,31,32
(i1). Mesorhine: having medium nose with nasal index of 70 — 84.9 and (iii). Leptorhine: having
long and narrow nose with a nasal index of 69.9 or less. Most Western Europeans are leptorhine.
German’s nasal index is similar to that of General Western Europeans.33

In the present study the nasal index in the range 50 — 60, 60 — 70, and 70 — 80 was exhibited
by 580, 638 and 334 subjects respectively. A lower (40 -50) and a higher

(80 - 100) nasal index was represented by a fairly lesser number of individuals. It was observed
that majority of the North Indian populace represented a nasal index below

70 (n = 1238) hence they are leptorhine. Baruch et al34 observed while studying Tai-Phake
males of Assam between 21 — 50 years that mesorhine nasal index was present in 50% of the
subjects and leptorhine were 17.54% thus contrasting our observations. This was due to fact
that Assam is a North East State of India.

Regarding sex differences it was observed that nasal index ranging 50 — 60 was more prevalent
in males (n = 437) as compared to females whereas nasal index ranging 60 — 70 was more
prevalent in females in the leptorhine category. Our observation in respect to sexual dimorphism
contrasted those of Oladipo et al30 who reported that in platyrhine males having significantly
higher nasal index than the females. A nasal index of 70 — 80 conforming to mesorhine was rep-
resented by 334 individuals and in this category females have predominance over males.

In the present study the dominant transcraniofacial index of 80 — 90 and 90 — 100 was repre-
sented by a majority of 698 and 449 individuals respectively. The females more frequently rep-
resented 80 — 90 index whereas the males more frequently represented 90 — 100 and 100
— 110 index. This correlation between males and females was found interesting and comparable
data are lacking to have a fair comment.

Overall a lower zygomaticofrontal index (70 - 80) was more frequently represented by males
whereas a higher index (90 — 100) was mostly represented by females. A still higher index of
100 — 110 though rare was solely represented by

females (2%).
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Regarding age and sex wise distribution of zygomaticomandibular index it was observed that
majority of the individuals (n=914) represented an index of 70 — 80. 387 individuals
exhibited 80 — 90 index. A still higher index of 90 — 100 was exhibited only by 49 individuals.
None of the males and females in the age group of 20 — 30 and 30 — 40 showed a lower index
of 60 — 70. Similarly none of the child below 10 years showed a higher index of 90 —100. The
zygomaticomandibular index in the boys of 11 -12 years age group was determined with ru-
brications as short and very short and the adolescent boys and girls can be distinguished only by
the different values of the zygomaticomandibular index.24

Concusion

In view of the small sample size in the present study in relation to population of India, we sug-
gest more samples in future study for the measurement of craniometry indices so as to have major
clinical implications and relevance for database; and to clinch a definite correlation between dif-
ferent indices and age and sex wise distribution pattern.
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