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ABSTRACT: The study is aimed at modeling the stature on the basis of cephalo-facial dimensions. The study was
conducted in Department of Anatomy, MM institute of medical sciences & research, Mullana (Ambala), on 800 Haryanvi
adults comprising of 400 males and 400 females. Prior informed written consent was obtained from subjects. Inclusion and
exclusion criteria for the study were predefined. The measurements were taken by using standard anthropometric
instruments. The purpose of study was to access the head length, head breadth, horizontal circumference of head, facial
length, bigonial diameter, stature and to find out the correlation of these parameters with stature. The results showed a
statistically significant positive correlation between stature and all cephalo-facial measurements except for maximum head
breadth which showed a insignificant correlation with stature in both sexes.
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INTRODUCTION
All human beings occupying this globe belong to the same species. i.e. Homo sapiens®. No two persons are ever alike in all
their measurable characters, that the latter tends to undergo changes in varying degrees from birth to death, in healthy and
in diseases, and since persons living under different conditions, and members of different ethnic groups and the offspring
of unions between them, frequently present interesting differences in bodily form and proportions®. Personal identification
means determination of individuality of a person .it may complete (absolute) or incomplete (partial). Complete
identification means absolute fixation of individuality of a person. Partial identification implies ascertainment of only some
facts about the identity of the person while others still remain unknown. Age,sex and stature are the primary characteristics
of identification[3].

Anthropometric characteristics have direct relationship with sex, shape and form of an individual and these factors are
intimately linked with each other and are manifestation of the internal structure and tissue components which in turn, are
influenced by environmental and genetic factors. Anthropometric data are believed to be objective and they allow the
forensic examiner to go beyond subjective assessments such as “similar' or “different’. With measurement data, the
examiner is able to quantify the degree of difference or similarity and state how much confidence can be placed in this

interpretation [1].

Estimation of stature is an important tool in forensic examination especially in unknown, highly decomposed, fragmentary
and mutilated human remains. In such cases while conducting a medico-legal autopsy, forensic pathologist is often asked
to opine about the identity of the deceased. Stature being one of the criteria of personal identification helps in narrowing
down the investigation process and thus provides useful clues to the investigation agencies [4].

MATERIAL & METHODS

The present study was conducted on 800 adult Haryanvi Banias (400 of either sex). Prior informed consent both in English
& Vernacular were obtained from subjects in writing. The subjects of age group 18 years and above were included in the
study .The subjects were apparently healthy and without any craniofacial deformity.

A series of five somatometric landmarks and six anthropometric measurements were taken on 800 Haryanvi Banyas. The
methodology for cepahlo-facial measurements was adopted from Krishan and Kumar.
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SOMATOMETRIC MEASUREMENTS

Maximum head length:— It measures straight distance between glabella & opisthocranion.

Maximum head breadth:- It is the maximum biparietal diameter & is the distance between the most lateral points on the
parietal bones.

Horizontal circumference of head:- It is the maximum circumference of the head measured from just above the glabella
area to the area near the top of the occipital bone(opisthocranion).

Bigonial diameter:- It is the maximum breadth of the lower jaw between two gonion points on the angles of mandible.
Morphological facial length:- It is straight distance from the nasal root (nasion) to the lowest point on the lower border of
the mandible in the mid sagittal plane (gnathion).

Stature:— It is the vertical distance between highest point on the head (vertex) and the floor.

The measurements were taken with the help of an anthropometric rod, sliding caliper,spreading caliper and measuring steel
tape to the nearest 0.1.

RESULTS
Regression analysis was done to estimate stature from all five cephalofacial measurements. Pearson correlation coefficient
was used to find the relation between the cephalofacial measurements and stature. All the cephalofacial measurements
show significant correlation with stature in both sexes except maximum head breadth which show insignificant correlation
with stature.

Table 1 observations and values

Range
sex Mean S.D S.EM Min Max.

M 18.75 | 1.386 | 0.0538 16 22.2

Maximum head length F | 1775 | 0.847 | 0.0424 | 136 | 202

13.11 | 1.098 | 0.0525 | 10.6 16
12.95 | 0.832 | 0.258 10 14.7
55.95 | 1.631 | 0.082 45.4 64
54.61 | 1.605 | 0.080 44 62
11.07 | 0.698 | 0.035 8.5 13.1
10.21 | 0.940 | 0.047 8.5 12.6
11.45 | 1.104 | 0.055 9.3 14.2
10.33 | 0.753 | 0.037 8.4 12.4

parameters

Maximum head breadth

Horizontal head circumference

Morphological facial length

Bigonial diameter

MM TZ

Table 2: Pearson Correlation Coefficients Between Stature and Cephalo-facial Measurements in Males

Pearson correlation - value
Measurements coefficient (r) P
Maximum Head length 0.174 0.0004
Maximum Head breadth 0.321 >0.05*
qulzontal Head 0.122 0.014
circumference
Morphological Facial 0.177 0.0003
length
Bigonial diameter 0.164 0.0009

*Insignificant
Table 2 shows that all the cephalofacial measurements showed positive significant correlation with stature (p<0.01) except
for maximum head breadth which was not significantly correlated with stature.
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Table 3: Pearson Correlation Coefficient Between Stature and Cephalo-facial Measurements in Females

Pearson correlation _value
Measurements coefficient (r) P
Head length 0.190 0.0001
Head breadth 0.008 >0.05*
_ Head 0.181 0.0002
circumference
Facial length 0.150 0.002
Bigonial diameter 0.119 0016

*Insignificant
Table 3 shows that all the cephalofacial measurements showed positive significant correlation with stature (p<0.01) except
for maximum head breadth which was not significantly correlated with stature.

Table 4: Regression Equations for Estimation of Stature (cms) from Cephalofacial Measurements in Males

REGRESSION EQUATION SEE
HEIGHT = 152.06 + 0.888(MHL) 5.39
HEIGHT= 146.72+ 1.677(MHB) 5.18
HEIGHT= 145.74+0.410(HHC) 5.43
HEIGHT= 153.31+ 1.390(MFL) 5.38
HEIGHT= 159.42+ 0.811(BGD) 5.4

Table- Show regression equations to calculate stature from cephalo-facial measurements (Maximum Head length(MHL),
Maximum Head breadth(MHB), Horizontal Head circumference(HHC), morphological facial length(MFL), Bigonial
diameter(BGD) by substituting the values of cephalofacial measurements in males. A hypothetical regression equation is
depicted as follows:

Stature = a + bx where “a’ is the regression coefficient of dependent variable i.e. stature and ‘b’ is the regression coefficient
of independent variable (any of the cephalofacial measurement), ‘x’ is any cephalofacial measurement. The standard error
of estimate (SEE) is least for maximum head breadth.

Table 5: Regression Equations for Estimation of Stature (cms) from Cephalofacial Measurements in Females

REGRESSION EQUATION SEE
HEIGHT = 136.77+ 1.037(MHL) 4.54
HEIGHT= 155.28+ 0.0077(MHB) 4.63

HEIGHT=126.57+0.523(HHC) 4.55
HEIGHT= 147.62+ 0.740(MFL) 4.33
HEIGHT=147.61+0.733(BGD) 4.60

*Insignificant

Table-5.11. Show regression equations to calculate stature from cephalo-facial measurements (Maximum Head
length(MHL), Maximum Head breadth(MHB), Head circumference(HHC), Morphological facial length(MFL), Bigonial
diameter(BGD) by substituting the values of cephalofacial measurements in females.

DISCUSSION
The results showed that the stature can be estimated from these cephalofacial diameters except maximum head breadth
where cephalofacial remains are brought for forensic analysis.
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Table 6 showed the comparison of work done by various workers

Sno MHL MHB HHC MFL BGD
2 Jadav& shah '\lf +0_'_ >3 —
3 | PatileMody | TR

w 58] — [ - -

4 Ryan& Bidmos -
£ | 045 I
0.54

. 013 | - 014 |

5 Kalia et al M 0.00 0.00
6 Krishan & M 0.732 0.625 0.773 0.345 0.449
Kumar F e e e
. M 0.775 0.682 0.781 0.455 0.462

7 Krishan = — — — T
o Hlavboeruna M [ 0715 | 0312 | -
ypp F | 0470 | 0454 | -—n | v |
9 Present stud M 0.174 0.321* 0.122 0.177 0.164
y F 0.190 0.008* 0.181 0.150 0.119

e insignificant

CONCLUSION

From present study it was concluded that the cephalo-facial measurements can also be used for estimation of stature when
cephalofacial remains are brought for forensic examination. The most reliable cephalofacial measurements to estimate
stature using regression analysis among males is morphological facial length and among female is maximum head length.
Since regression equations are known to be population and sex specific, there is a need for similar equations to be derived
for other endogamous groups. Estimation of stature from cephalofacial measurements is a supplementary approach when
useful samples like extremities and other body parts are not available for examination.

REFERENCES

[1] Krishan K. 2007.Anthropometry in Forensic Medicine and Forensic Science: Forensic anthropometry. Int J Forensic
Sci; 2(1):1

[2] Ashley MMF. 1960. A practical synopsis of methods of measurement in physical anthropology. In: Ashley MMF &
Josef. A hand book of anthropometry. USA: Charles Thomas publishers; p 1-9.

[3] Krishan V. 2009. Textbook of Forensic Medicine and Toxicology. 4th ed. India: Elesevier Publishers, Reed Elsevier
India private Ltd; p. 48-50

[4] Nayperuma l. 2011. Evaluation of cephalic indices: A clue for Racial and sex diversity. Int J Morphol; 29(1):112-7.

[5] Krishan K. 2007. Diurnal variation of stature in three adults and one child. Anthropol; 9(2):113-7.

[6] Chiba M, Terazawa K. 1998. Estimation of stature from somatometry of skull. Forensic Sci Int; 97(2-3):87

[7] Krishan K. 2003. Estimation of stature from footprint and foot outline dimensions in Gujjars of North India. Forensic
Sci Int; 175(1):93-101

International Journal of Plant, Animal and Environmental Sciences Page: 45
Available online at www.ijpaes.com




Mahesh Kumar and Patnaik VV Gopichand Copyrights@2013  1JPAES ISSN 2231-4490

[8] Jadhav HR, Shah GV. 2004. Determination of personal height from length of head in Gujarat region. J Anat Soc India;
53(1): 20-21.

[9] Iscan MY. 2005. Forensic anthropology of sex and body size.Forensic Sci Int.; 147:107-12.

[10]Patil K R, Mody RN. 2005. Determination of sex by discriminate function analysis and stature by regression analysis;
a lateral cephalometry study. Forensic Sci Int; 147:175-80.

[11] Krishan K, Kumar R. 2007. Determination of stature from cephalo-facial dimensions in a North Indian Population.
Leg med May; 9(3):128-33.

[12] Krishan K. Sharma A. 2007. Estimation of stature from dimensions of hands and feet in a North Indian Population. J
Forensic Leg Med; 14:327-32.

[13] Smith SL. 2007. Stature Estimation of 3-10 year old children from long bone lengths. J Forensic Sci; 52:538-46.

[14] Ryan I, Bidmos M.A. 2007. Skeletal height reconstruction from measurements of the skull in indigenous South
Africans. Forensic Sci. Int.; 167:16-21.

[15] Kalia et al. 2008. Stature estimation using odontometry and skull anthropometry. Indian J Dent Res; 19(2): 150-4.

[16] Krishan K. 2008. Determination of stature from foot and its segments in a North Indian Population. Am J Forensic
Med Pathol 29(4): 297-303.

[17] Restogi P, Nagesh K R, Yoganarasimha K. 2008. Estimation of stature from hand dimensions of North and South
Indians. Leg Med 10:185-9.

[18] Krishan K. 2008. Estimation of stature from cephalo-facial anthropometry in North Indian Population. Forensic Sci
Int 18(52):1-3

[19] Hayperuma I, Nanayakkara G, Palahepitiya N. 2009. Prediction of personal stature based on the hand length. Galle
Med Jour. Sep; 14(1): 15-8

[20] Rao et al. 2009. Estimation of stature from cranial sutures in a South Indian male population. Int J Legal Med;
23(3):271-6.

[21] Akhter et al. 2009. Stature estimation using head measurements in Bangladeshi Garo adult females. Bengladesh
Journal of Anatomy; 7(2):101-4.

[22] Chavan et al. 2009. Use of Head Length as a predictor of Height: A Study on Maharashtrian Population of India. J
Forensic Med & Toxicology 26(2): 8-10

[23] Mahajan A, Khurana BS. The study of Cephalic Index in Punjabi students. Journal of Punjab Academy of Forensic
Medicine and Toxicology 2010; 10:24-6.

[24] Sahni et al. 2010. Estimation of stature from facial measurements in Northwest Indians. Led Med; 12(1):23-7.

[25] Kolencherry et al. 2010. Estimation of height and sex determination: Measurement of maximum cranial length and
width. Rechtsmedizin 20(6):496-503.

[26] Pelin C, Zagyapan R, Yazici C, Kurkcuoglu A. 2010. Body height estimation from head and face dimensions: a
different method. J Forensic Sci 55(5):1326-30.

[27] Nayperuma I. 2010. On prediction of personal stature from cranial dimensions. Int. J. Morphol. 28(4):1135-40.

[28] Jadav HR, Kariya VB. 2011. A Study to Correlate Cephalic Index of Various Caste/Races of Gujarat State. NJIRM
2(2):18-22.

[29] Asha KR, LaxmiPrabha R. 2011. Estimation of stature from cephalic dimensions in Indian population. Anatomica
Karnataka 5(1):1-5.

[30] Seema, Mahajan A. 2011.Estimation of personal height from the length of Head in Punjab Zone.Int. J Plant, Animal,
& Env. sci 1(3):205-8.

International Journal of Plant, Animal and Environmental Sciences Page: 46
Available online at www.ijpaes.com




