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ABSTRACT

The paper reports data on cleft chin in 900 individuals from

Kerala. The results of all surveys in India in which the cleft chin was observed
have been tabulated. Gene frequency analysis has been attempted. Wide varia-
tions in gene frequencies were found for the gene cl. The major racial groups
in India tend to follow definite trends. The trait varies from dimples to furrows,
and is independent of age but reveals sex differences. A plea is made to collect

more family, twin and population data.

Some persons have a distinct depression,
dimple, fissure or cleft on the lower mar-
gin of the chin in the median sagittal
plane. Such chins are also termed bilobed
chins. The trait shows a great deal of
variability in its mode of expressivity, from
trace to Y-shaped furrow (fig. 1).

Although inadequate attempts have been
made to establish the mode of inheritance
of this trait, it appears that the trait is
inherited as an autosomal dominant (Win-
chester, '60). Lebow and Sawin (41) re-
port a pedigree in which the trait is
transmitted through four generations as
a simple dominant. However, in the same
pedigree, a carrier failed to express the
trait. McKusick ('68) lists this trait as a
good dominant (item no. 1166).

The incidence of this trait in various
populations is hardly known. Singh and
Malhotra ("71) report this trait among the
Manipuris, and Shastree and Malhotra
(unpublished) studied 616 Maharashtrian
females. Three endogamous Gavda groups
of Goa were studied by Malhotra (71).
Malhotra et al. (71) demonstrated striking
differences in the incidence of this trait in
various populations.

The present paper attempts to study the
following aspects of the trait: (1) a more
complete analysis of the subjects studied;
(2) age variation and sexual dimorphism;
(3) gene frequency analysis; and (4) group
variability as a guide to its use in inter-
population studies.
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METHODS AND MATERIALS

The 900 samples were randomly drawn
from schoals, colleges and villages on 100
unrelated males, age 9-50, from each of
nine endogamous groups of Kerala, India.
The chin of each individual was examined
and the presence or absence of cleft was
noted. Chi-square values have been cal-
culated by using Woolf's G-tables ("57).

RESULTS AND DISCUSSIONS

Age variation. Since the frequency of
individuals with cleft chin is very low and
all the groups show a similar incidence the
data from the nine endogamous groups
have been pooled. The frequency of cleft
chin by nine age classes is shown in ta-
ble 1. Although the percentage of cleft
chinned individuals varies from 4.84% to
12.12% , the differences are non-signifi-
cant (x* = 4.8;d.f. = 8,0.7 < p < 0.8).

Malhotra (71) studied three endoga-
mous groups of Gavdas of Goa and found
the trait to be independent of age (Hindu
Gavdas x* = 4.1; df = 4,03 < p <
0.5, Christian Gavdas 2 = 1.3; d.f. = 4,
0.8 < p < 0.9 and Nav-Hindu Gavdas
X2 = 4.6,d.f = 5,03 < p < 0.5).

Sex differences. Singh and Malhotra
(71) studied this aspect of the trait in

1 Reprint reguests should be addressed to Dr. Malhotra,
Director, Dhangar Project, Deccan College, Poona-6,
India.
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Fig 1

three population groups. While Korkus
x* = 6.33;d.f. = 1, p < 0.2) and Mani-
puri Brahmins (32 = 17.63; d.f. =1,
p < 0.001) showed significant sex differ-
ences, the Meitheis, a Mongoloid popula-
tion, revealed homogenecus distribution
x* =117,df =1,02 < p < 0.3).
Gene frequency analysis. Considering
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Various grades of clefts in the chin: A, trace; B, depression; C, dimple; D, medium
vertical furrow; E, prominent vertical furrow, and F, Y-shaped fissure.

the trait as a “good dominant,” gene fre-
quency can be estimated. Letting Cl and
cl represent dominant and recessive al-
leles respectively three genotypes (CICI,
Clcl and clcl) give rise to two pheno-
types, cleft chin and absence of cleft. The
gene frequency of allele cl has been cal-
culated as Vclcl.
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TABLE 1

Frequency of cleft chinned individuals in various age classes (pooled data)

Age classes

Number

S. no. (years) tested Present %
1. 6-10 62 3 4.84
2. 11-15 223 16 7.17
3. 16-20 171 10 5.85
4. 21-25 112 7 6.25
S. 26-30 102 6 5.88
6. 31-35 81 8 9.88
7. 36-40 70 7 10.00
8. 41-45 46 5 10.87
9. 4650 33 4 12.12

Total 900 66 7.33

Ethnic differences. The available pheno-
type and allele frequencies on this trait
summarised in table 2 show the range of
variability of this trait in populations of
diverse origins. Data for cleft chin are
reported for 22 populations of India (2,651
subjects) including the present study.

In the present series, people of Kerala,
the range of variation of this trait is be-
tween 4% (Paraya) and 10% (Tiyya), with
an average of 7.33% . An intra-series com-
parison reveals that the differences among
the nine endogamous groups from Kerala
are statistically non-significant (see ta-
ble 3).

Table 2 shows that while the incidence
of cleft chin among the males varies from
4% (Parayas) to 66.8% (Korkus), it ranges
from 6% (Chitpavan Brahmins) to 84.6%
(Korkus), among the females. On the three
groups where data are available for both
sexes the males have a higher incidence
of cleft chin among the Manipuri Brah-
mins and Meithei, and the females among
the Korkus. The pooled series mean for
the females, however, shows a slightly
higher incidence of cleft (19.76% ) as
compared to the males (16.47% ).

A great deal of heterogeneity is observed
among the different population groups
(table 3). Since some populations have
shown significant bisexual differences,
comparisons have only been made between
the males. Out of 105 pair comparisons
significant difference above the level of
5% probability occurs in 55 combinations.
The differences are highly significant (p
< 0.001) in 29 instances. Shastree and
Malhotra (unpublished) also reported strik-

ing variations among 21 pairs out of 45
comparisons in the case of females.

Racially the data represent Caucasoids
(Groups no. 10-12, 13-19, and 21), Mon-
goloids (Group no. 22), Australoids
(Groups no. 1-9) and Australoid plus Med-
iterranean admixture (Group no. 20). Ex-
cept for the Korkus, a Mundari-speaking
tribe of Maharashtra, all are endogamous
castes,

The gradient for the cl gene has been
drawn in figure 2 to determine if different
races in India form any meaningful pat-
tern for this variation. It is noteworthy
that both males and females of Korku, a
tribal group, fall completely at one end of
the gradient. Next in the ladder are vari-
ous Caucasian castes, who also show quite
a bit of variability. The Australoid group
of castes cluster at the other end of the
gradient. The Mongoloids represented by
only one group occupy a position between
Caucasoids and Australoids.

Although no far reaching conclusions
can be drawn on the basis of the limited
data at hand, the variation observed in
the major racial groups tends to follow
certain trends.

In view of the heterogeneity depicted
by these groups and the apparent inheri-
tance of the trait as a good dominant, we
believe that this easily observable varia-
tion should be used as a marker and rou-
tinely recorded in population genetic sur-
veys. Further family studies, however, are
necessary to see whether the trait is due
to a single gene and whether the variations
observed in its manifestation are deter-
mined by multiple alleles, genes at differ-
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