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ABSTRACT

Introduction: Asthma is a chronic airway inflammation, characterised by variable airway obstruction and reduced lung function
and leading to wheezing and shortness of breath. Both asthma and dermatoglyphics are influenced by genetic factors.

Objective: This study was done to find out the Pattern intensity index, Dankmeijer’s index and Furuhata’s index of palmar
dermatoglyphics in patients with bronchial asthma.

Methodology: Palm prints were obtained from both hands of 250 clinically diagnosed bronchial asthma patients who attended
the OPDs of Respiratory medicine and Pediatrics of M E S Medical College, Perinthalmanna. Age and sex-matched controls
were selected from the staff and students at the same college, without any respiratory or chronic diseases. The study included
the dermatoglyphic parameters like a-b ridge count, distance, breadth, pattern intensity index, Dankmeijer’s index and Furu-
hata’s index.

Result: The Pattern intensity index and Furuhata’s index was more in bronchial asthma patients and male patients showed
higher value than females. Dankmeijer’s index was less in bronchial asthma patients than controls, female cases showed higher
value than male cases.

Conclusion: Decrease in the mean value of a-b count, distance, breadth and an increase in the value of Pattern intensity and
Furuhata’s index can be used as a tool for early identification of at-risk individuals with or without a family history of bronchial
asthma.
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INTRODUCTION Asthma is a complex, chronic inflammatory disease of the

airways of the lungs and its clinical control rate is at present

Dermatoglyphics is the study of configurations of epider-  |ywer than that recommended in the GINA guide, making
mal ridges on the fingers, palms, soles and toes. The word  this 4 serious public health issue.’It has been evaluated that
dermatoglyphics is a Greek word, “derma’ means skin and  ore than 300 million people across the globe suffer from
‘glyphic’ means carvings, which was coined by Cummins  thig disorder.’Recently, the morbidity and mortality rates of
and Midlo in 1926.'The fingerprint, once formed, is very  a5thma have been constantly rising worldwide, and 1-18%
resistant to later prenatal or postnatal influences, thus  of the populations of different countries are known to have
making it an ideal feature for genetic studies and also for  ,¢thma “5The increasing prevalence of asthma is related with
the identification of individuals. Ethnic and racial groups genetic changes and gene-environment interactions.® It has a
manifest highly significant variations in the occurrence complex pathogenesis and is dependent on immunological,

of dermatoglyphic configurations. These include pattern  gepetic and environmental factors, and recent studies indi-
frequencies on the palm, finger ridge counts, and differ- .44 4 hereditary basis.

ences between frequencies of patterns on the right and left

fingers. The dermatoglyphic study has now been established as a

useful diagnostic tool in medicine and provides important
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insights into the inheritance and embryologic development
of many clinical disorders. As dermatoglyphic patterns and
bronchial asthma are determined genetically, both may have
a link that could help identify individuals with bronchial
asthma.

Dermal ridges are formed between the 10" to 16" weeks of
fetal development and, once formed remains permanent and
never changes throughout the life, unless the skin is dam-
aged to a depth of Imm.”Its development coincides with the
regression of embryonic volar pads on fingers. The type and
size of patterns are mostly determined by the size and timing
of subsidence of these pads.® Palmar dermatoglyphics has
been studied in various diseases and alterations in normal
patterns have been noted which is genetically determined.
The importance of dermatoglyphics is to identify those peo-
ple with a genetic predisposition to the development of cer-
tain diseases like bronchial asthma. The present study was
conducted to elucidate Pattern intensity index, Dankmeijer’s
index and Furuhata’s index of palmar dermatoglyphics in
bronchial asthma patients.

MATERIALS AND METHODS

A case-control study was performed in the Department of
Anatomy, MES Medical College, Perinthalmanna, Kerala.
The study population includes 500 subjects. Among them,
250 were clinically diagnosed bronchial asthma patients,
who attended the OPD’s of Pediatric and Respiratory medi-
cine department, M E S Medical College. Age and sex-
matched 250 controls were selected from the students,staff
and their children of the same institution. Ethical clearance
was obtained from the Institutional Ethical Committee of
MES Medical College for conducting the study. The details
of the study were explained to the participants, and informed
consent was taken from them and, parents in the case of chil-
dren. The demographic data were collected from the medical
records and a questionnaire was given to the participants.

Inclusion criteria
e Clinically diagnosed case of bronchial asthma.
*  Both male and female patients in the age group 6 — 60
years.
*  Subjects were residents of North Kerala.

Exclusion criteria

*  Subjects with a known cases of chromosomal abnor-
malities.

*  Subjects who failed to deliver legible fingerprint pat-
terns of one or both hands.

*  Subjects whose finger ridges were obscured by scars,
deformities, birth defects and diseases on one or both
hands.

*  Any other systemic diseases

Methodology

The palm print from both hands of case and control was done
using the Ink and paper method adopted from Cummin and
Midlo.’The subjects were asked to wash their hands with
soap and water. A small paste of the link was spread as a
thin film on a glass sheet using a roller. With a relaxed arm,
they were required to place their palm on the inking sheet so
that the entire palm was evenly covered with ink. Then the
right palm was placed from the wrist to the tip of the fingers
on the printing sheet, with minimum pressure applied on the
dorsum of the hand. The same procedure was repeated for
the left palm using another finger and a palm printing sheet.
The print for each fingertip was taken on the same paper for
the second time. The subjects were asked to keep their thumb
with the ulnar edge downward and rolled toward the body.
Other digits were placed with the radial edge downward and
rolled away from the body. The fingerprints were taken onto
the respective pre-labelled squares, one for each of the ten
fingers. The palmprint obtained were subjected to detailed
dermatoglyphic analysis with the help of a magnifying hand
lens. The fingertip patterns were then classified into whorls,
loops, and arches, according to the number of triradiiasper
Galton’sbasic pattern.!® The dermatoglyphic parameters like
a-b count, distance, breadth, Pattern intensity index (PII),
Dankmeijer’s index (DI) and Furuhata’s index (FI) were cal-
culated.

Ridge Counts: They were counted between two digital trira-
dii. a, b, ¢ and d are alphabets described to the triradial point
located at the base of the index, middle, ring and little finger
respectively. The ridge counts most frequently obtained is
between triradii a and b, and is referred to as the a-b ridge
count."The a-b distance is measured in millimetres between
the triradius and the b triradius. Ridge breadth is the distance
from the centre of one ridge furrow to the centre of the next
furrow, along a line at the right angle to the ridges. The ridge
breadth is obtained by the following calculation.'>!?

DL+DR/(CL+CR+2)
where
DL = left a-b distance in millimeter
DR = right a-b distance in millimetre
CL = left a-b count
CR =right a-b count
plus 2, as the two triradii are not counted.

Pattern Intensity Index (PII): - It is calculated by counting
the triradii present in a given area. The value of pattern inten-
sity is stated either as the number of triradii per individual or
the average number of triradii per finger."

The PII is calculated after Cummins and Midlo as follows.’
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_ 2x%Whorl +%Loop
n

PlI

Where ‘n’ is the number of fingers.

Dankmeijer’s Index (DI): - It is an index expressing the
total frequency of arches divided by the total frequency of
whorls x 100 as follows.'

% Arch

=" """ %100
% Whorls

Furuhata’sIndex (FI): - It is calculated by dividing the total
frequency of whorl with loops x 100 as follows.'

o
FI = Yo Whorls
%Loops

X 100

RESULT

The dermatoglyphic parameters of 250 bronchial asthma pa-
tients and 250 healthy controls were studied, compared, and
analyzed statistically.

Table 1 shows the comparison of a-b count, a-b distance and
a-b breadth in case and controls. It was seen that the mean
value of a-b count of the right hand (30.93£5.76) and left hand
(32.76+4.79) hand were less in bronchial asthma patients
compared with controls (34.04+4.00, 34.59+4.10) and shows
highly significant p-value (P<0.001) on both sides. The mean
value of a-b distance was less in the case on both hands (right
2.12+1.48, left 2.12+0.21) than the controls (right 2.38+2.78,
left 2.25+0.26) but the value is significant only on the left side
(P<0.001). The a-b breadth in the case was statistically insig-
nificant (P=0.617) when compared with the controls.

Table 2 shows the comparison of a-b count, a-b distance and
a-b breadth with gender. In both sexes, a significant reduc-
tion was observed in the mean values of a-b count on both
palms (Right, P<001; Left P=0.011) and a-b distance on the
left palm (P=0.003).The mean value of a-b breadth among
the groups in both genders were found to be statistically in-
significant (Female, P=0.455; Male, P=0.512).

Table 3 shows the frequency percentage of fingertip patterns
in both hands combined in case (46.52% of whorls, 4.76%
of archers and 48.72% of loops) and controls (35.32% of
whorls, 7.96% of archers and 56.72% of loops). The Pattern
intensity index (14.18) and Furuhata’s index (95.48) were
higher in bronchial asthma patients than controls (12.74,
62.27). But the Dankmeijer’s index was less in bronchial
asthma cases (10.23) than in controls (22.54).

Table 4 shows the various indices compared with gender. Male
cases (14.51) showed a higher value for Pattern intensity index

and Furuhata’s index (106.70) than female cases (PII 13.89, FI
86.64). The Dankmeijer’s index is more in the female cases
(11.69) than the male cases (8.73).

DISCUSSION

Dermatoglyphics is presently being investigated to dem-
onstrate not unique individual differences but also to give
insight into group differences. Therefore, it appears that
dermatoglyphics are a part of the picture that can bring some
understanding to how persons are developmentally different.
It turned the attention of medical researchers when it was
found that many patients with chromosomal aberrations had
unusual ridge formation. By the advancement of human ge-
netics, dermal pattern indices, together with clinical features,
are being employed for the diagnosis of many inherited dis-
eases.

In the present study, the a-b count, distance and breadth is
less in bronchial asthma patients than in controls. Sreeniva-
suluet al.'® and Amrut et al.'” found that the a-b count was
more in bronchial asthma patients and their first-degree
relatives. Melloret al.'® found that the digital-palmar derma-
toglyphics in schizophrenics exhibited significantly higher
levels of fluctuating asymmetry in palmar a-b count than
controls. Shirahatti et al."” found that the a-b count difference
between diabetes mellitus cases and the controls in both right
and left hand was statistically not significant. In the present
study, when we compare with gender, in both sexes a signifi-
cant reduction was observed in the mean values of a-b count
on both palms and a-b distance on the left palm. Since no
previous study was available on a-b distance and a-b breadth
in respect to gender in bronchial asthma, the present results
could not be compared.

The Pattern intensity index and Furuhata’s index is more
in bronchial asthma patients and male patients show higher
value than female cases. Dankmeijer’s index is less in bron-
chial asthma patients than controls, female cases showed
higher value than males. Bansal et al.*conducted a study in
Jat-Sikh Males and found that there is not much difference in
the values of various indices calculated for patients suffering
from bronchial asthma. The increased value of PII and FI in
the present study envisaged a higher prevalence of whorls in
bronchial asthma patients.

In both gender, PII and FI were more in cases as compared to
controls whereas DI was less in cases. This shows an increased
frequency percentage in the number of whorls in both hands
combined and a decrease in the number of arches in male pa-
tients. Several studies were conducted among the various
groups for the PII, DI and FI. Tbewuikeet al.?' found that
the PII of right and left hands was higher in uterine leio-
myoma patients as compared to the controls. Wijerathne et
al.claimed that the PII, DI and FI are found higher in males
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compared to females in the Sinhalese when compared with
other populations. Shirahatti et al.'® found that the DI was
significantly more in both male and female diabetes mellitus
cases compared with controls, FI significantly more in cases
of both sexes and Pattern intensity index significantly more
in female cases and controls as compared to males.

CONCLUSION

Dermatoglyphics can be used as a useful adjunct to aid in
preliminary medical diagnosis. The present study shows an
increased PII, FI and a decreased DI, a-b count and distance
in bronchial asthma patients compared with controls. In the
dermatoglyphic pattern, any deviation from the regular pat-
tern will be strongly indicative of a particular anomaly. Al-
though no dermatoglyphic patterns can be studied alone in
making a diagnosis, several patterns, when combined, can be
used to establish an uncertain diagnosis or point to a disorder
that could be identified only later. We can conclude that in-
crease in the number of whorls and a decrease in the number
of arches in bronchial asthma patients can be used as a tool for
the early identification of at-risk individuals with or without
a family history of bronchial asthma.
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Table 1: Comparison of a-b count, distance, and breadth in case and control

Parameter Case/Control Mean Std. Deviation  Std. Error Mean tvalue P-value
a-b distance Rt. Case 250 212 1.48 0.09 -
Hand 1.317 0.188
Control 250 2.38 2.78 018
a-b distance Case 250 212 0.21 0.01 e
. 0.001
Lt. hand Control 250 2.25 0.26 0.02 97 )
a-b breadth Case 250 0.06 0.02 0.00
0.501 0.617N
Control 250 0.07 0.06 0.00
a-b count Case 250 30.93 5.76 0.37 s
.012 <0.001
Rt.Hand Control 250 34.04 4.00 0.25 7
a-b count Lt. Case 250 32.76 4.79 0.30 .
hand 4.601 <0.001
Control 250 34.59 4.10 0.26
Level of significance —-P<o0.001***, P<o0.01**, P<0.05* and not significant NS
Table 2: Comparison of a-b count, distance, and breadth with gender
Sex Parameter Case/Control \ Mean SD Std. Error Mean tvalue P -value
F Right a-b count Case 134 30.780 5.588 0.483 enn
491 <0.001
Control 139 34.010 4.010 0.340 >49
a-bdistance Case 134 2.022 0.302 0.026 s
1.472 0.142
Control 139 2.497 3.727 0.316 47 4
Left ab count Case 134 32.799 4.634 0.400 .
2. o.o11
Control 139 34.178 4.300 0.365 »
a-bdistance Case 134 2.128 0.205 0.018
2.962 0.003"*
Control 139 2.212 0.255 0.022
a-bbreadth  Case 134 0.064 0.008 0.001 -
0.749 0.455
Control 139 0.069 0.080 0.007
M Right a-bcount Case 16 31.100 5.982 0.555 .
4399 <0.001
Control m 34.090 4.008 0.380
a-bdistance Case 16 2.226 2.153 0.200
0.028 0.9788
Control 111 2.232 0.279 0.026
Left a-b count Case 16 32.707 4.975 0.462 en
4.073 <0.001
Control 111 35.108 3.803 0.361
a-bdistance  Case 16 2.109 0.223 0.021 .
5.605 <0.001
Control 1 2.204 0.271 0.026
ab breadth Case 16 0.066 0.030 0.003
0.657 0.512N
Control 111 0.064 0.006 0.001

b
’

Level of significance -P<o.001***, P<o.01**, P<0.05% and not significant NS

Table 3: Pattern intensity index, Dankmeijer’s index and Furuhata’s index in case and control

Case / Control Palm % of whorl % ofarch % ofloop Patternintensity = Dankmeijer's Furuhata's

index Index Index

CASE Right 45.84 4.40 49.76 14.14 9.60 92.12
Left 47.20 5.12 47.68 14.21 10.85 98.99

CONTROL Right 33.68 6.40 59.92 12.73 19.00 56.21
Left 36.96 9.52 53.52 12.74 25.76 69.06

CASE R+L 46.52 4.76 48.72 1418 10.23 95.48
CONTROL R+L 35.32 7.96 56.72 12.74 22.54 62.27
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Table 4: Comparison of Pattern intensity index, Dankmeijer’s index and Furuhata’s index in case and control
with gender

Gender Case / Control Palm % of % of % of Pattern Dankmeijer’s Furuhata's
Whorl Arch Loop Intensity Index Index
Index
MALE Case RT 48.79 3.79 47.41 14.50 7.77 102.91
LT 50.00 4.83 45.17 14.52 9.66 110.69
Control RT 30.81 4.68 64.50 12.61 15.20 47.77
LT 32.61 6.31 61.08 12.63 19.34 53.39
Case RT+LT 49.40 4.31 46.29 14.51 8.73 106.70
Control RT+LT 3171 5.50 62.79 12.62 17.33 50.50
FEMALE Case RT 43.28 4.93 51.79 13.84 1.38 83.57
LT 44.78 5.37 49.85 13.94 12.00 89.82
Control RT 35.97 7.77 56.26 12.82 21.60 63.94
LT 40.43 12.09 47.48 12.83 29.89 85.15
Case RT+LT 44.03 5.15 50.82 13.89 11.69 86.64
Control RT+LT 38.20 9.93 51.87 12.83 25.99 73.65
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