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Twins Hair: A Study of Some Morphological Features
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INTRODUCTION

Human hair is one of the most important and
useful corroborative evidence as it is found almost
in every type of crime cases, following the prin-
ciple of exchange, particularly of sexual offenses
and entangling into quarrels etc. Moreover, hum-
an hairs use to shed regularly and automatically
without notice which enhance the probability of
presence of hair at the scene of occurrence, clothi-
ng of the culprit and the victim. In addition to
this, hair is more resistant to decomposition and
thus may be available for examination without
much changes. When hair is pulled out as in cases
of sexual offenses or scuffle etc. the root part of
the hair may come along with hair and can give
very precise information about the individual from
whom it originated but when it is found without
root, one has to solely depend upon its morpho-
logical features which do not have the same
weightage as much obtained from the analysis of
root. The reason for this is the presence of wide
range of inter and intra-personal variations in
these morphological features (Robertson and
Aitkin,1986). A number of studies have been
reported in the literature on various aspects of
morphological features (Hausman, 1925; Kirk,
1940;  Chaowdhri, 1963; Banerjee,1965; Jauhari
and  Jatar, 1976; Bhatia et al.,1980; Robertson,
1982; Das-Chaudhri and Chopra,1984; Robertson
and Aitken,1986; Kumar and Chattopadhyaya,
1991; Kumar,1993; Kaur and Kumar,1999). Das-
Chaudhri (1976) and Bisbing and Wolner (1984)
studied morphological features of hair of the
twins. As twins provide an ideal sample to study
the variations, in the present work, hair of twins
have been studied and results are compared inte-
rse as well as with the samples from the gerneral
population (non-twins) to find out whether the
twins also have the same range of inter-personal
and intra-personal variations in their hair as
described by Robertson (1982).

MATERIALS  AND  METHODS

Scalp hairs of thirty five pairs of twins and

100 individuals from general population (non-
twins) were taken for present study. Out of 35
twin pairs, 22 pairs were of the same sex (16 male
twin pairs and 6 female twin pairs) while 13 twin
pairs were of different sex. Ten hair samples from
each individual were obtained  by pull out method
from different areas of the scalp. The collected
hair were kept in  serially marked paper envelops
separately. Name, age, sex and address of each
individual was also recorded. Hair from each
individual were washed with detergent and then
kept in ammonical solution of hydrogen peroxide
for 2-3 minutes and then in a mixture of ether and
ethanol (1:1) for 5-6 minutes. Finally the hair were
submerged in xylene for about 3 minutes before
mounting on a glass slide for microscopic
examination. All the observations were noted at
100X magnification. Each hair was examined for
the following measurements:
1. Diameter of the Hair Shaft: Diameter of the

hair was measured at 5 different places.
Minimum and maximum were recorded and
average diameter was also calculated.

2. Type of Medulla: Each hair was examined for
the presence or absence of medulla and the
medulla was classified as following:
a. Absent  b. Continuous   c. discontinuous
d. fragmented

3. Diameter of Medulla: Similar to the hair
diameter, diameter of medulla was observed
in cases where medulla was found to be
present in hair and average medulla diameter
was calculated.

4 Hair Index: It was calculated as the ratio of
minimum diameter of hair and maximum
diameter of the hair multiplied by 100.

5. Medullary Index: It was calculated as ratio of
diameter of medulla and the diameter of the
hair.

RESULTS

The results of the observations mentioned
above have been given in table 1-4. Hair diameter
of the twins as well as general population of both
the sexes is given in table 1. The hair diameter
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varies from 26-140 µ (39-91 µ) with a mean of
75.66 µ (71.11µ) in twins while in general
population it varied from 36-91µ (40-120µ) with a
mean of 80.25µ (79.25µ).

Hair index is given in table 2. It varies in twins
from 28.5 to 96.0 with a mean of 71.0 in males and
from 33.3 to 84.7 in female with a mean of 67.0. In

twins it ranges from 0.125 to 0.2 in males and 0.076
to 0.25 in females with a mean of 0.172 and 0.176
respectively. In case of general population, it

Table 1: Diameter of hair

Population               Diameter of Hair (µ)

Min. Max. Mean S.D. t-
±S.E. values

Twins
Male 26.0 104.0 75.66±1.83 12.3 2.06
Female 39.0 91.0 73.11±3.88 19.4

General Population
Male 36.0 130.0 80.25±1.8 12.7 1.72
Female 40.0 120.0 79.35±2.78 19.7

general population it has been found that hair
index varies from 6.5 to 85.3 with a mean of 69.8 in
males while in females, it varied from 8.09 to 80.8
with an average of 67.8. Student t-values for means
have not been found significant at the probability
level ≥ 0.05 in case of hair diameter as well as hair
index.

Diameter of medulla is given in table 3. The
medulla was not present in all the hair samples
examined and thus measured in those cases where
it was present. The minimum diameter of medulla
in twin males was observed to be 1.52 m while in
general population it was 2.23. The maximum
values for the same was 17.65µ and 16.84 µ,
respectively. In case of female twins, the minimum
and maximum diameter of medulla was found to
be 3.24 and 29.25µ respectively while in females
from general population, it has been found to be
4.64 and 30.25 µ. The differences in means of these
values for twins and general population in case
of both the sexes were not found to be significant
as evident from the t-values given in the table.

Medullary index has been given in table 2. In

Table 2: Hair index and medullary index

Population    Hair Index Medullary Index

Minimum Maximum Mean± S.D. Minimum Maximum Mean ± S.D.

Twins Male 28.5 96.0 71.0±15.42 0.125 0.2 0.172±0.02
Female 33.3 84.7 67.7±15.12 0.076 0.25 0.176±0.05

General Male 6.3 85.3 69.8±15.23 0.09 0.285 0.187±0.02
Population Female 8.9 80.8 67.8±14.98 0.1 0.285 0.185±0.48

varied from 0.09 to 0.285 in males and 0.1 to 0.285
in females with a mean of 0.187 and 0.185 respe-
ctively.

Medulla types observed in twins and general
population has been given in table-4. It is evident
from the table that frequencies of different types
of medulla differ significantly in general and twin
population. In twins, absent type of the medulla
was found to be most frequent (41.3% in males
and 25.7% in females) while in case of general
population, the discontinuous type of medulla
was found to be maximum (44% in males and 35%
in females).

DISCUSSION

The main objective of the present study was
to find firstly, whether hair of twins are different
from the hair of non-twins and secondly, whether
the hair of both the individuals of twin pair show
some similarity or they also vary from each other
as hair of one person vary from the other in general
population.

Banerjee and Bhattacharya(1978) reported the
range of hair diameter as 43-148µ (57-148µ) with
mean diameter 98.48µ (93.87µ). Bhatia et al. (1980)
also reported the same range of variations in hair
diameter in general population. The present
findings are in accordance with earlier studies

Table 3: Diameter of medulla

Population             Diameter of Medulla (µ)
Min. Max. Mean S.D. t-

±S.E. values

Twins
Male 1.52 17.65 14.15±0.61 2.96 2.06
Female 3.24 29.25 10.75±1.53 5.51

General Population
Male 2.23 16.84 15.68±0.68 3.03 1.172
Female 4.64 30.15 12.75±1.43 5.43



TWINS HAIR: A STUDY OF SOME MORPHOLOGICAL FEATURES 409

irrespective of the fact whether they belong to
twins or non-twin population. It was interesting
to note that in most of the cases the hair diameter
of both the individuals of a twin was not same
and this difference was quite large, while in some
cases where both the individuals of a twin were
of different sex were found to be having same
hair diameter. Similar type of the variations has
been found in the hair index. It is evident form the
findings that hair diameter of twins do not differ
from the hair diameter of general population rather
inter-personal variations in diameter are of same
range as is in general population.

Medulla when present in hair were described
as fragmented, discontinuous and continuous.
When medulla was absent throughout the hair
shaft it was categorized in a separate class namely,
absent. The various medulla types and their fre-
quencies in twins and general population are
given in table 4. It is evident from the table that
frequencies of medulla types in twins differ signifi-
cantly from the same in general population. In
hair of general population, continuous type of
medulla was found to be 10% (11%) as compared
to  0.28% (0.57%) in twins. In general population,
discontinuous type of medulla was found to be
most frequent [44% (35%0] while in twins, the
absent type of medulla was most frequent [41.3%
(25.7)]. As ten hair of each individual were studied
for determining medulla types, it was observed
that even the hair of one and the same individual
differed for medulla type in case of twins as well
as in general population. Das-Chaudhri (1976) also
reported the medulla types in twins but he
classified all the medulla types only in two classes
namely absent and discontinuous. He also found
that in twins, absent type of medulla was most
frequent which is in accordance with the present

study. Bisbing and Wolner (1984) in their study
of twin hairs reported about medullation in hair
but they have not reported the comparison of
their findings with general population. Diameter
of medulla, when medulla was found to be present
in the hair, has been reported by Banerjee and
Bhattacharyya (1978). They described the
diameter of medulla of hair from various sites
including head. The mean diameter of head hair
reported by them is 18.9µ in males and 16.59µ in
females. In present study also, the similar results
has been reported as given in table 3. No
significant difference has been found between
male and female hair medulla diameter. The same
has been compared in twins and general
population and found insignificant difference in
the mean diameter of the same.  Medullary index
was calculated and found that the range of
variation in medullary index in twins  found to be
far less as compared to general population which
perhaps indicates towards some geneic difference.
Bisbing and Wolner(1984) also mentioned about
the variability of human hair is like an iceberg:
only a small fraction is displayed as observable
features, while the greater part is lying below the
surface in the form of genic differences. When
inter-personal comparison was made in twin pairs,
it was found that the four cases, either individual
of the pair was having no medulla (i.e. absent
type) while the other individual was having some
type of the medulla. It is important here that
medulla types and medullary index in twins hair
may differ from the same of general population
but interpersonal variations of these parameters
in twins are of the same range as of the general
population indicating that these parameters may
not be of much help in discriminating hairs of
twins from the same of general population.
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ABSTRACT Hair is encountered very frequently in
forensic investigations as an evidential clue material but
still it has not been given the same status as to other clue
material as fingerprints, tool marks etc. One of the
reasons for this may be  large variations in the various
features of the hairs of the same individual. These
variations may be present due to any reason but to
compare their quantum, twins population can be
considered as one of the most suitable sample for studying
these variations. In the present study, hair of the 35 twin
pairs (70 individuals) and 100 individuals from general
population (non-twins) have been studied for their

Table 4: Frequencies of various medulla types in
hair

Medulla types frequencies

Population Fragme- Disconti- Conti- Absent
ntary nuous nuous

Twins
Male 37(10.57) 32(9.14) 1(0.28) 145(41.43)
Female 27(7.71) 16(4.57) 2(0.57) 90(25.71)

General Population
Male 63(25.0) 110(44.0) 25(10.0) 52(21.0)
Female 68(27.0 87(35.0) 28(11.0) 67(27.0)

(% In Parentheses)
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morphological features such as diameter of hair, medulla
type, hair index and medullary index. The results presented
are based on the interse comparison of the features in
the twin hairs  as well as comparison of features of twin
hairs with general population.
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