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Fluctuating asymmetry in dermatoglyphics of non-insulin-
dependent diabetes mellitus in Bangalore-based

population
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BACKGROUND: The aetiology of NIDDM is believed to
be as a consequence of genetic and environmental fac-
tors that impair metabolism. While little can be done on the
genetic component, much can be done as a preventive
measure in NIDDM. Because nothing much can be done
prenatally, researchers have resorted to studying physical
variables like dermatoglyphics (DGs). Dermatoglyphic pat-
terns form on the finger pad and the palm prenatally and
remain unchanged throughout life, thus these features may
serve as markers for fetal origin of adult disease like
NIDDM. Thus the concept of fluctuating asymmetry (FA)
which has been defined as random differences between
the right (R) and left (L) sides of a morphological trait has
gained prominence in diseases like schizophrenia. When
the distribution of R-L differences in a population sample
approximates a normal curve with a mean approximately
equal to zero, the variance of distributions of R-L differ-
ence is a measure of FA. Studies have shown that genetic
factors may also have a link to FA in finger and a-b ridge
counts.

No studies have been reported on FA in NIDDM. FA de-
rived from quantitative parameters in DGs of NIDDM may
throw light on fetal origins of an adult disease. Hence this
study has been undertaken.

AIM: The present study aims at deriving FA from quantita-
tive parameters in DGs of NIDDM compared to controls in
the Bangalore based population.

MATERIALS AND METHODS: Bilateral rolled finger and
palm prints of 150 NIDDM patients (Males — 75, Females —
75) were compared to 120 controls (Males — 60, females -
60) from Bangalore based population. FA measures de-
rived from quantitative parameters (finger ridge counts, a-
b ridge counts, main line index and palmar angles) were
analysed.

RESULTS: Comparisons were made in all parameters be-
tween homologous fingers of both hands using Pearson’s
product moment correlation coefficients (r). The difference
in correlation coefficients between cases and controls was
calculated using Fisher's Z transformation. 1-r> an esti-
mate of error variance thus measures FA. FA measures
were significantly higher in NIDDM males for the 5th finger
(FA=2.04) and for the palmar angle ‘dat’ (FA=2.24); for the
NIDDM female a high FA was found in the 2nd finger
(FA=2.17) compared to controls.

CONCLUSION: Overall measures of the above ridge
counts and angles and their derived measures of FA were
prominent features of NIDDM in this sample.

Key words : Dermatoglyphics, fluctuating asymmetry, type
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Circumstances during gestation may affect subse-
quent adult metabolism. A baby of reduced birth size,
for example, carries an increased risk of insulin resis-
tance in later life.! The mechanisms that underlie this
prenatal, metabolic programming have not been estab-
lished, and there is uncertainty about precisely when in
gestation a fetal insult must occur in order to affect adult
health.” Some reports suggest a relatively early time
window in which pertinent gestational exposures may
occur.B! If an adverse fetal exposure were to occur be-
fore the twentieth week, we hypothesized that evidence
of this effect must be found in the fingerprints of the
offspring. A human fingerprint is the representation of
dermal ridges on each fingertip. These dermal ridges
are formed during gestational weeks 17 to 19. On each
fingertip, the ridge count provides a measure of finger-
tip growth activity during the early fetal period.®

Several authors have studied finger tip patternst®
1 and ridge count.” They™ have found an increase in
total finger ridge count in male diabetics and an increase
in the t-d ridge count in both sexes. Main line index (MLI)
has been studied on an unsegregated combination of
juvenile and MODM.® Earlier studies have also reported
dR45 (difference in ridge counts between the right fourth
and fifth fingers) as a marker of early fetal metabolic
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programming.¥ However fluctuating asymmetry (FA)
has not been reported for NIDDM in literature.

FA is defined as random differences between the right
and left sides of a morphological trait. When the distri-
bution of the right minus left (R-L) differences in a popu-
lation sample approximates a normal curve with a mean
zero or close to zero, the variance in distributions of R-
L difference is a measure of FA. While FA requires that
R-L differences are random and non-directional, direc-
tional asymmetry (DA) involves a significant departure
from zero to the normally distributed mean of R-L differ-
ences. Examples in humans include the asymmetry of
bronchi and some internal organs and structures. There
is evidence demonstrating rightward DA in finger ridge
counts.!21¥ Some authors emphasize that genetic fac-
tors have a weak link to FA in finger ridge counts®and
a-b ridge counts.™ It has been proposed that the de-
gree of FA of an organism reflects the ‘developmental
instability’ of that organism.*® The authors hypothesize
that this developmental instability may be reflected in a
marker if any as FA. FA can be ascertained at low cost,
and therefore provide a convenient marker for studying
the early gestational influence on chronic adult disease.

The aims of the present study were:

1. Tofind out the quantitative parameters such as ridge
count of individual fingers of right and left hands,
sub total finger ridge count of each hand, a-b ridge
count, main line index (MLI) and palmar angles(* atd’,
‘dat’ and ‘adt’ angles) of each hand in controls and
NIDDM patients.

2. To determine the FA of the above mentioned pa
rameters.

3. To predict the occurrence of NIDDM in prone indi-
viduals.

Material and Methods

A total of 150 NIDDM patients (75 M and 75 F) from a
catchment centre consisting of diabetic clinic from Spe-
cialists center and from St John’s Medical College, Ban-
galore along with 120 controls (60 M and 60 F) were
studied. Their ages were 38 to 82 years and approxi-

mately 85 percent of subjects were outpatients. A
screening questionnaire excluded participants with dis-
eases or congenital abnormalities believed to be asso-
ciated with fingerprint or other dermatoglyphic abnor-
malities.

Patients were asked to wash their hands with soap
water, so as to remove any oil or dirt. After written con-
sent was given, finger prints were obtained by the ink
and paper method™*® and finger and palm prints counted.
Ridge counts for each finger tip were calculated from
the number of primary dermal ridges that intersected or
touched a straight line drawn from the central core of
the fingerprint pattern to one or two adjacent triradial
points. Consistent with standard methods, fingertips
with an arch pattern received a ridge count of zero, and
finger tips with a loop pattern received a ridge count
equal to the number of ridges crossing the single straight
line. For fingertip patterns with two triradial points (whorl
and double loop pattern), ridge counts equaled counts
crossing both the lines.

The quantitative parameters observed were

i. Ridge counts in individual fingers of right and left
hands.

ii. Sub-total finger ridge count of right and left hands.
iii. a-b ridge counts of right and left hands.
iv. MLI of right and left hands.

v. Palmar angles - ‘atd’, ‘dat’ and ‘adt’ angles of right
and left hands.

Statistical analysis: Comparisons were made in all
the parameters between homologous fingers of the right
and left hands using Pearson produc—moment correla-
tion coefficients (r).!2 The difference in correlation co-
efficients between cases and controls was calculated
using Fisher’s z-transformation. ‘r’ is a measure of their
common variance, and 1-r? is an estimate of error vari-
ance, and thus a measure of FA.8 The normal deviate
was calculated by using the formula

Z(D) - Z(C)

/=" -
1 1

+

n-3 n,3

where n, and n, are frequency of patients and con-
trols respectively.
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Results

Discussion

Table 1 and 2 show Mean and standard deviation (M
* SD) for dermatoglyphic variables by sex and by groups
in controls and patients respectively. Table 3 and 4 are
indicated FA correlation coefficients of finger ridge
counts, a-b ridge counts, MLI and palmar angles in
NIDDM males and females respectively. From table 3 it
is seen that FA measures were significantly high in the
diabetic males for the 5" finger and for the palmar angle
‘dat’ (Z=2.24). From table 4 it is seen that FA measures
were significantly high for the female diabetics in the 2™
finger and low in the 3" finger (Z=2.83) compared to
controls. Table 5 is indicated FA correlation coefficients
of a-b ridge counts, MLI and palmar angles in controls
and diabetics. It is seen that these measures are not
statistically significant.

Fluctuating asymmetry is observed in cases of
schizophrenia.*® On literature review, it was noticed
that no studies have been reported on fluctuating asym-
metry of DGs in NIDDM. In the present study, signifi-
cant results were obtained for ‘dat’ angle, ridge count
of 5" finger in the male and for 2™ finger in the female
NIDDM patients with high counts in these values. It is
also noted that the FA in 3 finger in females indicates
a low count in diabetics and higher counts in controls.
The factors operating for these sites show that definite
factors exist either as environmental or genetic in the
form of field effects. Future studies should aim at doing
family studies which would point towards genetic basis
for these specific asymmetrical factors operating
intranataly.

Table 1: Ridge counts, main line index and palmar angles
in controls

Table 2: Ridge counts, main line index and palmar angles
in NIDDM

Ridge Count RM M (SD) LM M (SD) RF M (SD) LF M (SD) Ridge Count RM M (SD) LM M (SD) RF M (SD) LF M (SD)
1st finger 18.27 16.38 16.87 14.88 1st finger 18.31 15.07 16.41 14.69
2nd finger 12.83 12.83 12.95 12.17 2nd finger 12.64 11.33 12.2 11.17
3rd finger 13.77 13.12 13.35 13.67 3rd finger 12.36 12.81 11.85 12.68
4th finger 15.57 15.72 14.92 14.42 4th finger 14.57 13.97 13.89 13.36
5th finger 12.42 13.37 12.22 12.62 5th finger 11.87 12.12 12.43 12.49
Sub total FRC 72.85 71.42 70.3 67.75 Sub total FRC 69.96 65.37 66.79 64.4
a-b RC 36.45 37.84 35.73 36.98 a-b RC 35.29 37.64 36.04 37.73
ML 1 8.67 7.39 9.27 7.44 ML 1 9.38 8.07 9.15 8.12
atd 44 43.22 43.37 43.57 atd 79.39 42.35 43.73 44.79
dat 58.05 59.34 57.93 57.63 dat 58.24 58.2 58.64 58.94
adt 78.43 78.68 77.93 76.97 adt 42.63 79.28 76.5 76.5
Table 3: Fluctuating asymmetry (FA) in males
Parameter Male controls Male diabetics

Pearson’s 'r’ Fishers’s ‘7’ Pearson’s ‘r’ Fishers’s ‘7’ FA
1st finger 0.55 0.62 0.58 0.66 0.21
2nd finger 0.59 0.68 0.72 0.91 1.34
3rd finger 0.63 0.74 0.48 0.52 1.24
4th finger 0.68 0.84 0.61 0.7 0.75
5th finger 0.8 1.09 0.62 0.72 2.04
Sub total FRC 0.86 1.3 0.77 1.02 1.58
a-b RC 0.53 0.59 0.49 0.54 0.25
ML | 0.57 0.65 0.58 0.66 0.05
Palmar angles
atd 0.54 0.6 0.62 0.72 0.68
dat 0.31 0.32 0.62 0.72 2.24
adt 0.19 0.19 0.4 0.43 1.33

FRC — Finger ridge count, RC- Ridge count
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Table 4: Fluctuating asymmetry (FA) in females

Parameter Female controls Female diabetics
Pearson’s ‘r’ Fishers's ‘7’ Pearson’s ‘r’ Fishers’s ‘Z’ FA

1st finger 0.66 0.79 0.74 0.95 0.93
2nd finger 0.55 0.62 0.76 1.01 2.17
3rd finger 0.79 1.08 0.52 0.58 2.83
4th finger 0.63 0.75 0.45 0.49 0.97
5th finger 0.45 0.49 0.52 0.57 0.48
Sub total FRC 0.85 1.25 0.74 0.96 1.66
a-b RC 0.36 0.38 0.4 0.38 0.03
ML 1 0.55 0.61 0.47 0.51 0.57
Palmar angles

atd 0.78 1.06 0.53 0.59 0.03
dat 0.61 0.71 0.53 0.59 0.15
adt 0.45 0.48 0.35 0.37 0.63

FRC - Finger ridge count, RC- Ridge count

Table 5: Fluctuating asymmetry correlation coefficient of

finger ridge counts, a-b ridge count, main line index
and palmar angles

Parameter Controls Diabetics

Males 1-r2 1-r2

1st finger 0.69 0.67

2nd finger 0.65 0.48

3rd finger 0.6 0.77

4th finger 0.53 0.63

5th finger 0.37 0.62 (Z=2.04, p<0.05
FRC rt vs If 0.26 0.4

a-b RC rtvs If 0.72 0.76

ML 1 0.67 0.67

atd 0.71 0.62

dat 0.9 0.62 (Z=2.25, p<0.05
adt 0.96 0.84

Females

1st finger 0.57 0.45

2nd finger 0.38 0.42 (Z=2.17,p<0.05)
3rd finger 0.37 0.73 (Z=2.83,p<0.01)
4th finger 0.6 0.8

5th finger 0.8 0.73

FRC rt vs If 1 0.45

a-b RC rtvs If 0.87 0.84

ML | 0.7 0.78

atd 0.38 0.72

dat 0.63 0.72

adt 0.8 0.87

FRC - Finger ridge count, RC- Ridge count
rt-Right, If — Left, MLI — Main line index
atd, dat, adt — Palmar angles

It is observed that finger 2 shows greater degree of
FA compared to the control population in our study as
well as FA studies on schizophrenia. Thus in the fe-
male diabetic the 2™ finger may indicate a region where
a greater degree of noise disruption occurs and genetic

signal operates causing developmental instability which
manifests in due course as a disease in adult life. In the
male diabetic the 5" digit may be more likely to differen-
tiate groups with low versus high developmental insta-
bility. However caution is recommended in the interpre-
tation of this finding in the light of difference in FA be-
tween digits in sexes.

Measurement error can lead to variance in FA. In this
study DG counting was done by a single experienced
observer to reduce this error. As indicated in other stud-
ies, increasing FA may be associated with increasing
severity of illness in NIDDM. In the present study sever-
ity of illness was not correlated with DG parameters or
with FA. Further studies have to be done to find out this
association in NIDDM. Perhaps factors leading to in-
creased developmental instability may affect DG fea-
tures and metabolic functions.

Conclusion

In the present study from quantitative parameters such
as ridge count of individual fingers of right and left hands,
total finger ridge count of each hand, a-b ridge count,
main line index (MLI) and palmar angles (‘atd’, ‘dat’ and
‘adt’ angles) in 120 controls and 150 NIDDM patients,
FA in each of these parameters was detected in the
Bangalore population sample. FA correlation coefficients
of a-b ridge counts, MLI and palmar angles in controls
and NIDDM was not significant. Additional DG markers
have been found for both male and female NIDDM pa-
tients in the present study. Comparative FA studies by
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other authors who have done study on DGs in NIDDM
in other regions will help in comparison between the
present study and that in other regions.
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