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ABSTRACT

Background: In the context of increased crime, mass disasters and terrorism, the analysis of
living individuals and/or body parts of the deceased is frequently required in the society.
Estimation of stature is an important tool in Forensic examination in cases of unknown, highly
decomposed, fragmented and mutilated human remains. Aims and objectives: The aim of
present study is to calculate the Stature from Cephalic measurements in the deceased in the age
group of 20 years to 60 years and derive linear regression equation which could prove useful
to Forensic experts. Materials and methods: height of the diseased, Maximum Head Length,
Maximum Head Breadth, Horizontal circumference of head and Head vault were measured in
centimeters. Data was analyzed and linear regression equations were calculated for each of the
parameters for both males and females separately. Conclusion: The mean values of Cephalic
measurements were also higher in males than females. There was a significant correlation
between Stature and different Cephalic measurements (p-value< 0.01) in case of both males
and females. All the Cephalic measurements showed positively significant correlation with
Stature. Maximum Head Length showed highest correlation with stature when both sexes
combined together and when considered separately.

INTRODUCTION

In Forensic anthropology, the estimation of stature from the bones plays an important role in
the identification of missing persons. The stature/height of a person is an inherent character, it
is considered to be one of the important parameters of personal identification. A Forensic
pathologist is often asked to give information about stature of the deceased while conducting
such autopsies. Stature helps in narrowing down the investigation process, as it is one of the
criteria of personal identification, and thus provides useful clues to the investigating agency?.
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The identification of an individual from birth to death is very important, as mistaken identity
can result in various medicolegal problems.

There is increase in the number of catastrophic events causing mass death from natural and
manmade disasters. Such disasters like flooding, tsunamis, earthquakes, plain crashes, train
crashes, terrorist attacks usually requires the identification of victims from fragmentary and
dismembered human remains. In such situations the stature prediction occupies relatively a
central position in the identification of an individual necessitated by the medical jurisprudence
or by the medico-legal experts.?

Many studies have been conducted on Stature Estimation from various body parts like upper
and lower limbs, hands, individual long and short bones, trunk, intact vertebral column, foot
and footprints etc. Since all these parts of the body and bones are not always available for
Forensic examination, it becomes necessary to make use of other parts of the body.

In many cases, brought for medicolegal and Forensic examinations, where only the cephalic
region is available, it becomes difficult for the Forensic scientist to identify the deceased in the
absence of any detailed and in depth study on this region.® In these cases, stature estimation
from the Cephalic region can always supplement the identification data, and consequently can
help in narrowing down the process of forensic investigation.

Considering the paucity of studies pertaining to estimation of stature from Cephalic dimensions
and the usefulness of these studies in medico-legal and forensic investigations, the present
study provides anthropometric correlation of important Cephalic dimensions with stature and
also devises regression formulae for reconstruction of stature from these dimensions.

MATERIALS AND METHODS

Present study was a Descriptive study done on 354 cases brought for autopsy in the department
of Forensic Medicine, Government Medical College Hospital, Kottayam over a period of 1
year.

The population group comprised of 215 males and 139 females of age group between 20 years
and 60 years.

All dead bodies in the age group of 20 — 60 years were included in the study. Bodies with
physical deformities and /or/with fracture skull, spine, pelvis, extremities were excluded from
the study. Also bodies in which stature could not be measured like decapitated and grossly
oedematous bodies such as in sepsis and burn injuries and advanced decomposed bodies were
excluded from the study.

Sample size was calculated from previous study done by Agnihotri* correlation coefficient
“r"=0.17. Using the Formula n = [Z1-beta + Z 1- aipha2)? / [ r3/1-1?]

Measurements:

1. Height of the deceased: was measured by placing the body on autopsy table and measuring
the highest point from the vertex to tip of the heel. This was achieved by placing the body in
supine position on the flat, hard surfaced autopsy table with the knee and hip joints extended
and the neck and feet in neutral position and placing two rectangular wooden blocks at the head
end and heel. The length is documented in centimeters.

2. Maximum head length: It measures straight distance between glabella (the most prominent
point on the fontal bone above the root of the nose, between the eyebrows) and the
opisthocranion (the most prominent portion of the occiput, close to the midline). This was
measured using Caliper.

3. Maximum head breadth: It is the maximum biparietal diameter and is the distance between
the most lateral points of the parietal bones. This was measured using Calliper.

4. Horizontal circumference of head: It is the maximum circumference of the head (usually
horizontal just above the eyebrow ridges), measured from just above the glabella area to the
area near the top of the occipital bone (opisthocranion). This was measured using measuring
tape.
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5. Head vault: It is horizontal arc of the head which is measured from right tragion (the point
in the notch just above the tragus of the ear) to left tragion with the help of measuring tape
passing over the vertex. This was measured using measuring tape.

The various measurements taken were recorded in a separate proforma maintained for the study
purpose. The data obtained is analysed using SPSS (Statistical Package For Social Sciences)
to calculate mean, standard deviation, correlation coefficient, regression analysis and
comparison of various parameters are done using student’s t test.

RESULT

In the present study, age of the populations studied was 20 years or above, with minimum age
20 years and maximum age 60 years. The mean age was 42.7 with a standard deviation of
+13.10. The number of individuals distributed in various age groups as shown in Bar Diagram.
Table 1: Descriptive statistics regarding Height (in cms) in total subjects and based on
sex

Height Mean | SD | Median | Minimum | Maximum
Total subjects | 166.2 | 9.2 | 167.0 142.0 191.0
Male 1715 | 6.7 | 172.0 146.0 191.0
Female 158.1 | 6.1 | 159.0 142.0 175.0

Table 2: Descriptive statistics regarding different Cephalic measurements (in cms) in
total population

Cephalic measurements Mean | SD | Median | Minimum | Maximum
Maximum head length 21.2 1.7 | 214 17.0 24.9
Maximum head breadth 15.2 0.7 |15.2 12.0 16.8
Head circumference 54.8 0.9 |54.9 52.0 56.7
Head vault 30.5 1.0 |30.3 28.0 335

Table 3: Descriptive statistics regarding different Cephalic measurements (in cms) based
on Sex

Sex Cephalic Mean SD Median | Minimum | Maximum
measurements
Male Maximum 22.1 1.4 22.4 17.0 24.9
head length
Maximum 15.4 0.5 15.4 12.5 16.5
head breadth
Head 55.0 0.8 55.1 52.0 56.7
circumference
Head vault 31.0 0.9 31.0 28.8 33.5
Female Maximum 20.0 1.4 20.0 17.0 24.4
head length
Maximum 14.8 0.7 14.9 12.0 16.8
head breadth
Head 54.4 0.8 54.6 52.0 55.9
circumference
Head vault 29.9 0.8 29.9 28.0 32.0

Table 4: Correlation between Stature and different Cephalic Measurements in combined
subjects

Cephalic measurements
Maximum head length 0.80
Maximum head breadth 0.56

Correlation coefficient (r) | p
p<0.01
p<0.01
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Head circumference 0.43 p<0.01
Head vault 0.69 p<0.01

Table 5: Correlation between Stature and different Cephalic measurements based on

gender
Cephalic Male Female
measurements
Correlation p Correlation p
coefficient (r) coefficient ( r)
Maximum head length | 0.73 p<0.01 | 0.56 p<0.01
Maximum head breadth | 0.46 p<0.01 | 0.33 p<0.01
Head circumference 0.25 p<0.01 | 0.30 p<0.01
Head vault 0.55 p<0.01 | 0.50 p<0.01

Table 6: Linear Regression formula for estimation of Stature (in cms) from different

Cephalic measurements based on gender.

Cephalic Measurements Regression formulae

Maximum Head Length Male Stature=92.58+3.58 x Maximum Head Length
Female | Stature=109.92+2.41 x Maximum Head Length

Head Vault Male Stature= 45.93+4.05 x Head Vault
Female | Stature= 45.04+3.79 x Head Vault

Maximum Head Breadth Male Stature= 82.59+5.77 x Maximum Head Breadth
Female | Stature= 116.84+2.79 x Maximum Head Breadth

Head Circumference Male Stature= 58.84+2.058 x Head Circumference
Female | Stature= 29.47+2.36 x Head Circumference

Table 7: Coefficient of
Cephalic measurements.

Determination and Standard error of Estimate of different

Cephalic Coefficient of | Standard  error  of
measurements Determination(R?) Estimate(SEE)
Maximum Head | Male 0.54 0.23
Length Female | 0.31 0.31
Maximum Head | Male 0.21 0.76
Breadth Female | 0.11 0.69
Head Vault Male 0.30 0.42
Female | 0.25 0.56
Head Circumference Male 0.06 0.55
Female | 0.09 0.63

Scatter diagram showing correlation between Stature and different Cephalic

measurements in total population

EISSN 1303-5150

www.neurogquantology.com

@

14


http://www.neuroquantology.com/

Neuroquantology | Nov 2025 | Volume 23 | Issue 11 | Page 11-18| Doi:. 10.48047/nq.2025.23.11.nq25002 ) )
Dr. Alfia A ,Sexual Dimorphism And Stature Correlation Of Cephalic Measurements In South India Population:

An Autopsy Study
26
24 ' o legno ua g
un:ﬂﬂnn""nnﬁ o B
o E m uE o
2 "otk g EEE: a

s} aoo o
Ao uunmE
oao Bg g o -

I:I
3 ol " hife Baggf " 3
5 uu o [=[=[=1 =] unu
= B8 EogAna E 7o,
m
E P oa n fo ™" E
= 18 0 o of
3 oo
E uﬂ oo ooo
*
m
= 18
140 150 180 170 181 180 200
Height
Figure 1: Maximum head length
a7
a
o
mBio el "B oo
56 %qﬂ nun
a o E
= . E:B" .;;EE““% ﬁaﬂ EE o
EEquu o n can Lo
54 un p oo nmnam o @
E H m
5 o ey mEgtg g oo
s &3 an ‘s e'nam PR
=
E 52 o a o o E
- -
H H
2 s =
140 150 160 170 180 190 200
Height

Figure 3: Head circumference
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Figure 5: Maximum Head length

EISSN 1303-5150

Maximum head breadth

15

17
a
a a
o
18 "9 5 aam E“ﬂE:EEEEBguEEE “ °
o oo,o
u uuu og ofooGos,
15 ﬂaﬂag EEDEE a
um oaopdg, oEg . Bpgm o
R | o A3 o
o F DUD:EW u oa o a
~ 14 m n q B o
£
o
E ona
= 0
'g o
= a, o
E 1z o
E
=
m
= 11
140 150 180 170 180 190 200
Height

Figure 2: Maximum head breadth

o
a a® nBu a
g

=8
o nnaua Eﬁﬂa“ °

"Bea Gog & Fa o @
ooy ooomoo oofomoooon o

o0 g pREEl o o

32 o a ge

" . Bmmﬂgggﬂgﬁﬂjgﬂuuﬂﬂju a
o uam a
a i oddeos o
e ® a
@1, " oom *mo B
w® a"ag o " "a
28 a
27
140 150 180 170 180 190 200
Height

Figure 4: Head vault

between Stature and different

Cephalic

17
o o o
o oo
g
Li] o mnﬂhauﬂnn g o P
o ool BEEE B ™0
o oo o od o
o o o nunmugnnﬂngnu p? o ¥
o_oog oo
oofo oooog oooood o
5 5 gagag_ 8
a na DuEﬁEE u:Eﬂ o o
o o o
[u] o
4 o o
o
12
o
12
140 150 180 170 180 150 200
Height

Figure 6: Maximum Head Breadth

www.neurogquantology.com

&


http://www.neuroquantology.com/

Neuroquantology | Nov 2025 | Volume 23 | Issue 11 | Page 11-18| Doi:. 10.48047/nq.2025.23.11.nq25002 ) )
Dr. Alfia A ,Sexual Dimorphism And Stature Correlation Of Cephalic Measurements In South India Population:

An Autopsy Study
ET
<]
. wfooa BB o o
o ? o"HBjf o "
oo o
oooo oo m om °
og_B 4O o oo
& o = e EE:EnEu B Enﬂm a
d 0 0 Doo a
a f uE ° 8 Be a o
54 oo oonop oo a o
o
z o B nug
E ] o oo
2
E
§ B2 a 0
T
o
@
g .
140 150 180 170 180 180
Height

Figure 7: Head circumference

Head wvault

k2
(=]
3 oo of o o
a
k=]
-
£ ° ool [l Y o
a gﬂ a uﬂ [=] o
" a 0 o oofooooooon
¥ P s
4 68 a
1 B amﬂgaugaﬂuaaﬂ
=]
Qo oo
-] a a
=]
]
140 150 %0 iR 180
Height

16

Figure 8: Head vault

Scatter diagram showing correlation between different Cephalic measurements in female

26
o
24
o
= oo
2z caBa”a
2 Haono
o000 ooo o
[=] ao a UB
£ B oo, g o.gm % oo
En 20 ,ooee Boggs o
& oo °°88p § oo o ao
: %8 8 g830° .
2 a ann g o aa a
- 18 == =] a A
E [=1 [=]
E uﬂ a a oo
2 ®
140 B 180 T 180
Height
Figure 9: Maximum head length
5
o ﬂu
a
4 [=] E ﬂu
o =] =] oo oo
56 o L= a a oo E
o oon oogBo  ooa o
oo o q oo o g
a a o ﬂu
o g e ao8, 0%
mo_ o 8 o
54 =] a aoo oo
a DE EI:I E a ao
o CI “2% fo g
a o oo
z ] oo o oo o
=
E o o
E
= o o
2
a
=)
g -
T ¥ _ _ _
o 150 160 o 80
Height

Figure 11: Head circumference

DISCUSSION

faximum head breadth

Head vault

7

¢ °oa a oo B
- gg  90f 49,0
o oono I:II:II:IDI'.!EI:I BI:IE
° % 8 _= o%BE %
_4 =] E ooo Ezg =] D: H
_3 o a =]
40 150 L] 17
Height
Figure 10: Maximum head breadth
33
z a
"Ha
, o s ason s
= =] a =] E
of unn;:?:%EE;@:EHE
a oo I:IDE a
E ° =] z Dﬂn DDDD a =]
En I:Iu D: 2 ° ° a
= o
o
140 7Y 160 To 180

Height

Figure 12: Head vault

In the present study Height (Stature) of the individual, Maximum Head Length, Maximum
Head Breadth, Head Circumference and Head Vault from Cephalic region were measured. All
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the showed significant difference between males and females which coincides with the studies
conducted by other researchers.*®

In the present study the mean value of Maximum Head Length (male=22.1cm; female=20cm),
Maximum Head Breadth (male=15.4cm; females =14.8cm), Head Circumference
(males=55cm; females=54.4cm) and Head Vault (males=31cm; females=29.9cm) in males
were more than the females. The mean values of MHL in males and females were higher than
those in the studies conduted by Munish reddy®, Mohammed Ali’, Arunkumar Agnihotri*, P.U.
Lukpata®, Kewal Krishan®. The mean value of MHB in males were higher than those studies
conducted by Munish reddy®, Mohammed Ali’, Kewal Krishan! and Krishan and Rajkumar® ;
approximately similar to the studies conducted by Thoudam Bedita Devi'® and Arunkumar
Agnihotri*; in females it is higher than those studies conducted by Munish reddy;
approximately similar to the studies conducted by Mohammed Ali” and Arunkumar Agnihotri®.
Mean values of MHL and MHB in both sexes in the present study was lower than studies
conducted by Ekezie®. Mean HC in males in the present study was higher than those values
conducted by Mohammed Ali®, Kewal Krishan® and Krishan and Rajkumar®; approximately
similar to the values in the studies done by P.U. Lukpata® and lower than those values in the
studies done by Munish reddy®, Ekezie® and Arunkumar Agnihotri®. In case of females mean
value of HC were approximately similar to the studies done by Munish reddy®, P.U. Lukpata®
and Arunkumar Agnihotri#; higher than the study done by Mohammed Ali’; lower than the
studies conducted by Munish reddy® and Ekezie®. The mean value of HV in the present study
was lower than those values in the studies conducted by Arunkumar Agnihotri* and Krishan
and Rajkumar?®.

In the present study the correlation coefficient (r) values of all the Cephalic measurements
showed positive correlation ranging between 0.80 (MHL) to 0.43 ( NB) when both sexes
combined together; 0.73 ( MHL) to 0.25 ( HC) in case of males and 0.56 (MHL) to 0.15 ( NB)
in case of females , with ‘r’ value of ° ten’ measurements significant at 0.01 level , which
coincides with the studies conducted by Munish reddy® ( ‘r’ value ranging between 0.729 to
0.462 in case of males; 0.718 to 0.442 in case of females), Kewal krishan® (0.781 to 0.455) and
Krishan and Rajkumar®( 0.773 to 0.265).

MHL showed highest correlation with stature when both sexes combined together and when
considered separately which coincides with the studies conducted by Mohammed Ali’ in
Brokpas of Kargil Jammu and Kashmir, EL-Kelany et al.** on female population of Egyptian
and Bengalis and Kumar.M and Gopichand'? in Haryanvi Baniyas female population.
Regression analysis was carried out to determine which Cephalic measurement(s) will best
explain the variability in stature among male and females. The SEE of the Linear regression
equations using a single measurement in the present study ranged between +0.23 and +1.63 in
males and between +0.31 and +1.67 in females. Among the different Cephalic measurements
Maximum Head Length explains 54% variability in stature (SEE=0.23) in case of males and
31% variability in stature (SEE=0.31) in case of females

CONCLUSION

India is a subcontinent where population resides in various states and was subdivided into
various castes and tribes. The Stature not only differs in State wise but also varies among
different tribes and castes. The identification of an individual from birth to death is very
important, as mistaken identity can result in various medicolegal problems.

The present study aimed at analyzing the different parameters of head in south Indian
population in both males and females and studying the correlation between head parameters
with the height of an individual. Linear regression equations were also formulated to calculate
height of individual using different cephalic measurements. This provides an estimate of stature
if skeletal remains or mutilated/ severely decomposed bodies are encountered in day to day
practice.
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The mean values of Cephalic measurements were also higher in males than females. There was
a significant correlation between Stature and different Cephalic measurements (p-value< 0.01)
in case of both males and females. All the Cephalic measurements showed positively
significant correlation with Stature. Maximum Head Length showed highest correlation with
stature when both sexes combined together and when considered separately.
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