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ABSTRACT

The study was carried out to document charactegimatoglyphic features in subjects with Diabé&ledlitus and
also subjects with Essential Hypertension in R&ete, Nigeria. Digital and palmar dermatoglyphielgsis of 160
subjects was carried out. 80 subjects with Diabdedlitus (40 males and 40 females) and 80 subjagth
Essential Hypertension (40 males and 40 females® weed. Dermatoglyphic features such as the Higgttherns
frequency, position of triradii, b-c and a-d palndistances were accessed. The results from thily stemonstrated
that the diabetic subjects had significantly higfrequency of ulnar loop digital pattern than thgpértensive
subjects (76.1%) while the hypertensive subjects daignificantly higher frequency of whorl digitahttern than
the diabetic subjects (66.6%), (P<0.05). It waseoled that the percentage frequency of positioh-wiradii on the
right and left hand of male and female Diabeticigras and essential hypertension. It was obserhatl the
frequency of position of T-triradii is highest at 190.0% for male and 95.0% for female) in the ripand of
diabetic patients and (92.5% for male and 90.0%fdorale) in the left hand of diabetic patients whi essential
hypertensive patients, the frequency of positionTdgfiradii is also highest at T (82.5% for maleda®7.5% for
female) in the right hand and (87.5% for male aBd% for female) in the left hand of diabetic patse The
position of T-triradii at'tand t had the least frequency. It was also observedthleat is significant difference in the
b-c palmar ridge count between the diabetic patiand the essential hypertensive patients withrtake essential
hypertensive patients having a higher average \afd8.50 for the right hand and 13.54 for the hefhd than male
diabetic patients (12.4fr the right hand and 12.00 for the left hand)sd&lthe b-c palmar ridge count in female
essential hypertensive patients had a higher ageralgie of 14.1#or the right hand and 14.3dr the left hand than
in the diabetic patients (13.56r the right and 12.5€r the left hand), (P<0.05). These results denratestthe
distinct dermatoglyphic patterns and values whighld be used as a noninvasive anatomical markebDifaletes
mellitus and Essential Hypertension. However, frtstudies are needed to confirm these findings\fgerians,
possibly using a larger population.
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INTRODUCTION value for detection for early detection of diabetes

Dermatoglyphics is a scientific study of the as well as essential hypertension.

epidermal ridge patterns present on the skin of MATERIALS AND METHODS
the palms, fingers, toes and sole of fedtis
scientific study was credited, beginning with the
work of Purkinje J.E in 1823 Epidermal ridge
patterns form early in fetal development and
remains unchanged throughout life hence, they
could be used to indicate gene or chromosomal
abnormalitied

Cummins proposed that the direction of
epidermal ridges was determined by growth
factors and contours of volar skin at the time of
ridge formation. These epidermal ridges form
well-defined patterns that characterize individuals
and they have been found useful in the clinical
diagnosis of hereditary diseases.

Both  Diabetes melltus and Essential
hypertension could be caused as a result of
genetic and environmental influences. Diabetes
mellitus, often simply referred to as diabetesy is
group of metabolic diseases attributed to high
blood sugar content in the bddyhile essential
hypertension is defined as sustained high blood
pressure not attributed to a single cause but
reflecting the interaction of multiple genetic and
environmental influences such that siblings of
hypertensive parent or parents stand a higher a
higher chance of developing hypertension later in
life®. RESULTS

Some studies have identified the existence of The results of the dermatoglyphics of essential
variations in different ethnic groups. Various hypertension and diabetes mellitus patients are
authors have also reported the existence of shown in tables 1- 4. Table 1 shows the
peculiar dermatoglyphic characteristics in genetic percentage frequency of digital patterns of male
disorders, malignancies and some other and female Diabetic patients and essential
idiopathic diseasé&s®. hypertensive patients respectively. It was
Some studies have also shown links between observed that the diabetic patients had the highest
diabetes mellitus and dermatoglyphic feattffes frequency of ulnar loop pattern with the average
19 value of 76.1%. This is followed by the whorl
The aim of this study therefore, was to determine pattern, (22.0%). The arch pattern (6.5%) and the
the dermatoglyphic patterns of subjects with radial loop pattern (5.3%) had the lowest
diabetes mellitus and essential hypertension frequency. The essential hypertensive patients

hence bringing about a dermatoglyphic reference had the highest frequency of whorl pattern on
both hands with the average value of 66.6%, this

A total of 160 subjects were used for the study;
80 diabetic patients (40 males and 40 females)
and 80 Essential hypertensive patients (40 males
and 40 females). The patients and out-patients
aged 25-70 were gotten from university of Port
Harcourt teaching hospital Rivers State. All the
subjects have both parents and grandparent who
are indigenes of River State.

Palmar and digital prints were collected using
stamp pad impregnated with ink and placing them
on a duplicating. The prints were studied with a
magnifying lens for easy identification of the
different finger pattern and also to allow for
digital ridge counting. The method used for the
analysis of the prints was based on Cummins
method.

The following parameters were studied for each
subject in both hands; fingerprint pattern, positio
of triradii, b-c and a-d Palmar distances. The
various dermatoglyphic  parameters were
analyzed using discrete statistics and the readings
tabulated. Chi square test and z-test of
significance was applied to compare the variables
and P values < 0.05 was considered statistically
significant.
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is followed by the ulnar loop pattern (20.6%).
The arch pattern (9.0%) and radial loop pattern
(7.0%) had the lowest frequency, (P<0.05).
Tables 2-3 show the percentage frequency of
position of T-triradii on the right and left hanfl o
male and female Diabetic patients and essential
hypertension. From the tables, it was observed
that the frequency of position of T-triradii is
highest at T (90.0% for male and 95.0% for
female) in the right hand of diabetic patients and
(92.5% for male and 90.0% for female) in the left
hand of diabetic patients while in essential
hypertensive patients, the frequency of position
of T-triradii is also highest at T (82.5% for male
and 97.5% for female) in the right hand and
(87.5% for male and 95.0% for female) in the left
hand of diabetic patients. Following the T
position is the'twhich has the value of (7.5% for
male and 10.0 % for female) in the diabetic right
hand and (10.0% for male and 5.0% for female)
in the diabetic left hand, while in essential
hypertensive patients, the frequency of position
of T-triradii at t (12.5% for male and 5.0% for
female) in the right hand and (17.5% for male
and 2.5% for female) in the left hand of essential
hypertension patients. T position dthad 0%
frequency.

Table 4 shows the summary of mean of b-c and
a-d palmar ridge count of the left and right hands
of male and female diabetic patient and essential

hypertensive patients. It was also observed that

there is significant difference in the b-c palmar

count is significantly higher in male essential
hypertensive patients with the average value of
59.55 for the right hand and 59.87 for the left
hand than male diabetic patients (58f60 the
right hand and 58.45 for the left hand).

Also, the a-d palmar ridge count in female
essential hypertensive patients had a higher
average value of 60.5#r the right hand and
60.55 for the left hand than in the diabetic
patients (58.8%or the right and 58.5for the left
hand), (P<0.05).

Table 1 Percentage (%) frequency of digital pattern
of male and female essential hypertensive patiedt a

MALE | FEMALE | MALE FEMALE
Betems | ooy | pmm | RIEH il LIEJH o | Im
Ach(A) |03 [90 |32 |83 |30 |74 |33 |116
Unar loop | 690 | 204 [ 673|196 | 761 | 175|673 | 190
(UL)
T |56 (40 33 (10030 (80 75 |70
L)
Who (W) | 196 | 666 | 220|610 | 143 | 631|205 603

diabetic patient.

P<0.05 Note: R=Right hand, DM=Diabetes Mellitus
patient, EHP= Essential Hypertension, S=digit, ii=
2" digit, iii=3" digit, iv= 4" digit, v=5" digit

Table 2 Percentage (%) frequencies of position of T-

essential hypertensive patients with the male

hypertension (EHP) and Diabetes mellitus patients

essential hypertensive patients having a higher (OM)

average value of 13.50 for the right hand and
13.54 for the left hand than male diabetic patients
(12.45for the right hand and 12.00 for the left
hand). Also, b-c palmar ridge count in the female
essential hypertensive patients had a higher
average value of 14.1#r the right hand and
14.34 for the left hand than in the diabetic
patients (13.5@or the right and 12.5for the left
hand), (P<0.05). In addition, the a-d palmar ridge

Oladipo Gabriel S., et al.

Position of| DM DM EHP EHP
triradii (Male) | (Female)| (Male) (Female)
T 92.5 90.0 87.5 95.0
t 7.5 10.0 12.5 5.0
t' 0.0 0.0 0.0 0.0
DM=Diabetes Mellitus patient, EHP= Essential
Hypertension
617
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Table 3. Percentage (%) frequencies of position of T-
triradii on the left hand of patients with essentia
hypertension (EHP) and Diabetes mellitus patients
(DM)

Position DM DM EHP EHP
of triradii | (Male) | (Female)| (Male) | (Female)

T 90.0 95.0 82.5 97.5

t 10.0 5.0 17.5 25

t' 0.0 0.0 0.0 0.0
DM=Diabetes Mellitus patient, EHP= Essential

Hypertension

Table 4 Summary of mean of palmar ridge count of
the right and left hand of the male and female eliab
patients and essential hypertensive patients.

MALE | FEMALE | MALE FEMALE

Parmeter | ROM | REH | ROM | RERP | LDM | LEEP | LDM | LERP
P

bo rdpe| 1243|133 | 330 1404 | 100 | 1334 | 1230 | 14X

Y

1
il 0
W g | 39| ] 6034 6035
oot j

b-c ridge count P>0.053-d ridge count P<0.05. R=
Right hand L=Left hand, DM=Diabetes Mellitus
patient, EHP= Essential Hypertension.

DISCUSSION

A number of studies have indicated
dermatoglyphic correlation in large number of
genetic disorders which include diabetes mellitus
211 schizophrenfa congenital heart disedse
Androgenetic alopecia and Down Syndronié&
Some of the \variable implicated with
dermatoglyphics correlation include: digital

pattern, ATD angle, DAT angle digital ridge

which reports a significantly higher frequency of
ulnar loop in diabetic subjects followed by the
whorl pattern. The arch and radial loop had the
least percentage frequency.

The present study has also shown that the
essential hypertensive patients have significantly
higher whorl pattern (male and female) than other
fingerprint pattern. This is similar to the findisg

of Jain et af®>, Oladipo et af’. Oladipo and
Akanigha® reported that whorl had the highest
frequency amongst individuals with Alopecia. In
this study, the observation made on the frequency
pattern of diabetic patients and essential
hypertensive patients is in accordance with the
result of a study carried out by Oladipo et®al.
who reported that the percentage frequency of
whorl digital pattern in both male and female
essential hypertensive patients was significantly
higher than the normal males and females, and
that the whorl pattern on the right hands were
strongly associated with EHP (with the first right
digit of males and females showing percentage
occurrence of 100% and 80.77% respectively). It
could therefore be deduced that the high
frequency of whorl pattern on the first digits of
essential hypertensive patients and the high
frequency of ulnar loop on the last digits of
diabetic patients could be relied on as early
diagnostic tool for essential hypertension and
diabetes mellitus respectively.

The result on the position of T-triradius in this
study is in line with report by Oladipo et al., 201
who observed a higher percentage frequency of
position of T-triradii at T-position in both
essential hypertensive patients (84.6% for male
and 91.7% for female) and normal
population(92.3% for male and 79.3% for

count, pattern intensity index and palmer crease tgmgle). Hence it could be deduced that there was

patterf® 2%

The statistical analysis of this study has shown

no significant difference  between the
hypertensive patients and the normal population,

that the male and female diabetic patients have | ewise the diabetic subjects and hypertensive

significantly higher percentage frequency of ulnar
loop fingerprint patterns. This result is in line
with the findings of some authdfg> 9 26 28
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subjects. Therefore, the position of T-triradii is
not a suitable parameter for pre-detection of
diabetes mellitus or essential hypertension. The
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observation made on the b-c and a-d palmar ridge
count in this study is in agreement with the study
of Mandesescu et al.,, 2002, who observed a
significant difference in the b-c ridge count oéth
right hand of female diabetic subjects and the
male diabetic patients. They also observed a
significant difference in the a-d ridge count of th
right hand of male diabetics (62.3) and also a 6.
significant difference in the right hand of female

diabetic patients (60.5)
CONCLUSION

This study has highlighted differences in the
digital dermatoglyphic features between diabetes 8
mellitus and essential hypertension. The
differences exhibited were demonstrated better in

the digital pattern, position of triradii, b-c aaed
palmar ridge count/ distance. From this study,
could be deduced that the

as indicators for essential hypertension.

The observation in this study can be used as early
diagnostic tool in detection of diabetes mellitss a

well as essential hypertension in the population ;45
under investigation. | also recommend that
similar studies should be carried out on other
populations of the country and the world at large

in order to produce a more comprehensible data
that could be used in early diagnosis of these 14.

diseases in other population.
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