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Abstract

Background: The texture formed by interleaved ridges and valleys on the top of human fingertip is referred to as
fingerprint, which is well known to be relevant in diagnosis of some genetic disorders. Body Mass Index (BMI) is a
widely utilised metric for identifying and assessing obesity within populations. Aim and Objectives: The study
aimed to determine the correlation of fingerprint ridge density with BMI among Hausa population of selected
tertiary institutions in Kano metropolis, Nigeria. Material and Methods: A total number of 401 students (216 males
and 185 females) took part in the study. The BMI was calculated as weight (kg) divided by square of height (m?).
Using live scanner the fingerprints of the ten digits were captured. For each digit, 25mm’ was defined in ulnar and
radial side for determination of fingerprint ridge density. Pearson correlation test was used to correlate between the
ridge density and BMI. Results: A significant correlation between the ulnar ridge densities with BMI of the little
finger on both hands was observed. Based on sex, a significant correlation of ulnar left little and radial left little
fingers with BMI was observed only in female participants with no such correlation in male counterparts. Among
females, there was a significant correlation between fingerprint ridge density and BMI. The finding of this study
revealed that fingerprint ridge density may be used as a marker of an individual's BMI.
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Introduction

A fingerprint is the representation of the epidermis
of a finger; it consists of a pattern of interleaved
ridges and valleys [1]. The ridges evolved over the
years to allow humans to grasp an object and is
formed through a combination of environmental
and genetic factors [2-4]. The ridge patterns on the
skin are permanent and unique and stay so, from

cradle to grave, unless the dermis is damaged [5].
It has been extensively employed in bioanthro-
pology, genetics, and evolutionary research to
investigate the nature and origins of human
variation and to define populations [6]. The
concept of the pattern of dermatoglyphics has
been of great importance in personal identifi-
cation and sex determination as reported by
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Moorthy and Rajathi that, the mean palmprint
ridge density was significantly greater in females
then males [7]. Years of research have shown that
the papillary ridges on the fingers, palms, soles,
and toes remain consistent throughout a person's
life, unless significantly altered by a deep injury
that disrupts their natural pattern [8]. Another
study also indicated definite correlation of finger
print pattern of thumb with academic performance
of medical students which can be used as predictor
of low performers so as to initiate necessary
measures [9]. The uniqueness of fingerprint has
been applied to many fields including criminal
verification, financial institutions, access control,
etc. [10]. Besides its forensic application, finger-
prints have been utilized as a diagnostic tool for
different health conditions, such as diabetes,
cancer, hypertension, and heart disease [11-14].
Body mass index (BMI), calculated as the ratio of
weight to height (kg/m?), serves as a straight
forward way for assessing body size and esti-
mating obesity across diverse populations world-
wide [14, 15]. This is due its accuracy, simplicity
and association with diseases [16]. The advantage
of BMI as an index of obesity is the availability of
extensive national reference data worldwide, its
established relationships with levels of body
fatness, morbidity and mortality [16, 17]. BMI
was also reported to significantly predict
individuals' future risk of diseases and associated
morbidities [16].

Previous studies examined the relationship between
fingerprint pattern with some health-related
variables including BMI [17], obesity [18], raised
blood pressure [19], chromosomal disorders [20],
schizophrenia [21] and male pattern baldness [22]
among others, which reveals the potential of

fingerprint for possible assessment of the health
status of individuals. Nevertheless, such studies
only considered fingerprint pattern, ridge counts,
ridge density of thumb, with no attempt to discover
the relationship of other fingerprint features like
ridge density and other digits with BMI and BP
especially Hausas. This study provided an insight
on the role of fingerprint ridge density in the
estimation of BMI. It may also be helpful in
providing information useful in evaluating the
possible risk of diseases associated with abnormal
BMI using fingerprint ridge density. The fingerprint
ridge density may also serve as an additional
screening tool for evaluation of individuals at risk of
developing obesity.

Material and Methods

The study was conducted at College of Health
Sciences, Bayero University Kano (CHS-BUK)
which comprises of four Faculties: Allied Health
Sciences, Basic Medical Sciences, Clinical
Sciences, and Dentistry. Additionally, Faculty of
Basic Medical Sciences, Yusuf Maitama Sule
University, Kano (YUMSUK) was also involved.
The ridge density was determined from the count of
ridges found diagonally within a 25mm” area on the
fingertip surface located on the radial and ulnar side
of the distal regions of each finger, the height and
weight were measured using standard protocol.

The following formula was used to determine the
sample size: [23]

. (zzfzq)
Where; n= minimum sample size z= standard
normal deviation with confidence interval of 95%
(£1.96) p= proportion in the target population
(50%) 0.5 g= 1-p, 1-0.5= 0.5'd = sampling error
whichis 5% (0.05)
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(1.96)* x 0.5 x 0.5
n= =384
(0.05)?

(minimum number of subjects needed for the
study)

Using simple random sampling, a total of 401
students (216 males and 185 females) of the CHS-
BUK and FBMS-YUMSUK with mean age of
21.75 + 2.58 (18-30 years), were recruited in the
study. Only registered students of CHS-BUK, and
Faculty of Basic Medical Sciences, YUMSUK who
were healthy with no physical deformities especi-

ally at vertebral column and tip of their digits were
included. Participants that belonged to Hausa ethnic
origin were also included.

Informed consent was obtained from the partici-
pants prior to the commencement of the study. The
study was conducted also in accordance with
Helsinki declaration, 1999. This study was part of
the project approved by Anatomy Departmental
Board (ADB-2018), Faculty of Basic Medical
Sciences, Bayero University Kano. Cross sectional
type of the study that involved the collection of the
bio-data using a proforma and fingerprint para-
meters using customized in-house software (Print
analyzer) developed using Microsoft visual basic
version 6 programming language was employed. A
proforma was used to collect the age, gender,
ethnicity, height, weight and BMI. The height of the
subjects was measured as a vertical distance from
the standing surface to the vertex of the head using a
stadiometer (RGZ, 160 Body with a minimum
measurement of 1 cm), while their weights were
measured using a digital weighing scale (of
resolution 0.1 mg). BMI was calculated as persons
weight in kilograms divided by the square of the
person's height in meters (kg/m’). Digital live scan
(digital persona, China) was used to capture the

fingerprint as proposed in the previous study [18].
Ridge density was defined as the number of ridges
in a given space. The density was determined from
the count of ridges found diagonally within a
25mm’ area on the fingertip surface located on the
radial and ulnar side of the distal regions of each
finger as adopted in the previous studies [17, 18].
Data were presented as mean + Standard Deviation
(SD). To assess the correlation between fingerprint
ridge density and BMI, Pearson's correlation
coefticient was employed. The data were analyzed
using the Statistical Package for Social Sciences
(SPSS) software version 20. The value of p < 0.05
was considered as level of significance.

Results

The minimum and maximum values of the BMI
were 13.22 and 40.58 respectively, with mean value
of20.11 +£3.52. Highest mean value for ulnar ridge
density (10.22+1.69) was observed in ulnar left
ring, while lowest mean value (9.2141.39) was seen
in ulnar right thumb (Table 1). The minimum value
(4.00) was observed in radial left little while the
maximum value was observed in the radial right
middle and radial left little (16.00). Radial left little
had the highest mean value (10.48+1.56) whereas
radial right thumb had the lowest mean value
(9.48+1.38) (Table 2). The study reported a
significant correlation between BMI and
fingerprint ridge density only in ulnar left little and
ulnar right little. The correlation of the BMI with
ulnar left little ridge density was more significant
than the correlation with ulnar right little ridge
density. For radial fingerprint ridge density, it was
found that there was insignificant correlation
between the entire radial fingerprints ridge density
with BMI (Table 3). Ulnar fingerprint ridge density
had no correlation with BMI in males but
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significant correlation (negative) between ulnar left fingerprints with BMI in males, females displayed a
little and BMI existed in females. While no significant correlation (negative) between left little
statistical correlation was observed between radial and BMI (Table 4).

Table 1: Descriptive statistics of body mass index and ulnar
fingerprint ridge density

Variables Minimum | Maximum | Mean = SD
Body mass index (kg/m’) 13.22 40.58 20.11 £3.52
Ulna right thumb RD 6.00 14.00 9.21 £1.39
Ulna left thumb RD 6.00 14.00 9.37+1.45
Ulna right index RD 6.00 14.00 9.65+1.41
Ulna left index RD 7.00 14.00 9.86 +1.38
Ulna right middle RD 6.00 17.00 9.93 +£1.62
Ulna left middle RD 6.00 15.00 9.99 + 1.61
Ulna right ring RD 6.00 15.00 10.12 £1.58
Ulna left ring RD 6.00 17.00 10.22 +1.69
Ulna right little RD 6.00 15.00 10.04 + 1.53
Ulna left little RD 6.00 16.00 10.20 = 1.49

‘Significantly different from control at P<0.05

Table 2: Descriptive statistics of radial fingerprint ridge density

Variables Minimum | Maximum | Mean = SD
Radial right thumb RD 5.00 13.00 9.48 £1.38
Radial left thumb RD 5.00 15.00 9.58+1.47
Radial rightindex RD 6.00 15.00 9.77 £ 1.38
Radial left index RD 6.00 15.00 9.82 +1.35
Radial right middle RD 6.00 16.00 10.08 + 1.40
Radial left middle RD 6.00 14.00 9.99 +1.49
Radial right ring RD 6.00 15.00 10.25 £1.63
Radial left ring RD 6.00 15.00 10.27 £ 1.58
Radial rightlittle RD 6.00 15.00 10.41 +1.47
Radial left little RD 4.00 16.00 10.48 £ 1.56

SD: standard deviation, RD: ridge density

© Journal of Krishna Institute of Medical Sciences University 66



JKIMSU, Vol. 14, No. 2, April-June 2025 Haruna Shuaibu Kumurya et al.

Table 3: Relationship between ulna and radial fingerprint ridge density with body mass index

Body mass index (kg/m’)
Variables Correlation Variables Correlation
coefficient (r) coefficient (r)
Ulnar right thumb RD -0.030 Radial right thumb RD -0.081
Ulnar left thumb RD -0.081 Radial left thumb RD -0.032
Ulnarrightindex RD -0.046 Radial rightindex RD -0.081
Ulnar leftindex RD -0.037 Radial leftindex RD -0.065
Ulnar right middle RD -0.035 Radial right middle RD -0.060
Ulnar left middle RD -0.037 Radial left middle RD -0.012
Ulnarrightring RD -0.015 Radial rightring RD -0.026
Ulnar left ring RD -0.055 Radial left ring RD -0.023
Ulnar right little RD -0.102* Radial right little RD -0.091
Ulnar left little RD -0.134%* Radial left little RD -0.097

*p <0.05; **p < 0.01; RD: ridge density

Table 4: Correlation of ulna and radial fingerprint ridge density with body mass index based

on gender
Body mass index Correlation Body mass index Correlation

(kg/m’) coefficient (r) (kg/m’) coefficient (r)
Variables Male Female | Variables Male Female
Ulnaright thumb RD -0.027 -0.033 | Radial right thumb RD -0.133 -0.044
Ulna left thumb RD -0.067 -0.091 | Radialleft thumb RD -0.083 0.010
Ulnarightindex RD -0.059 -0.038 | Radial rightindex RD -0.051 -0.102
Ulna leftindex RD -0.024 -0.049 | Radialleftindex RD 0.023 -0.118
Ulnaright middle RD -0.025 -0.043 | Radial right middle RD -0.043 -0.074
Ulna left middle RD 0.028 -0.085 | Radial left middle RD 0.034 -0.042
Ulnarightring RD -0.072 0.022 | Radialrightring RD -0.095 0.021
Ulnaleftring RD -0.061 -0.052 | Radialleftring RD -0.022 -0.025
Ulna rightlittle RD -0.046 -0.144 | Radial rightlittle RD -0.093 -0.097
Ulna left little RD -0.091 | -0.165* | Radialleftlittle RD 0.006 -0.174*

*p < 0.05, BMI: body mass index, RD: ridge density
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Discussion

The role of genetic factors in embryogenesis of
fingerprints necessitates its correlation with disease
conditions that have genetic background [24].
Previous studies demonstrate the diagnostic
potential of dermatoglyphics for certain diseases
such as coronary artery disease, Klinefelter's
syndrome, multiple sclerosis among others [12-13,
19]. This study sought to explore the correlation of
fingerprint ridge density with BMI from selected
tertiary institutions in Kano metropolis Nigeria. A
significant relationship observed between the
fingerprint ridge density and BMI in this study is in
line with previous studied [17, 25]. In a study
conducted on Hausa population, it was suggested
that thumbprint ridge count correlated with BMI,
hence recommended as a potential predictor of
adiposity indices measured using BMI [26]. In an
effort to determine the confounder effect of
fingerprint ridge count, it was documented that
ridge count correlated significantly with BMI [26,
25]. This led to the suggestion that BMI should be
considered as covariate when comparing finger-
print ridge count between sexes and/or populations
[26]. This study, therefore, further support the
existence of correlation between fingerprints ridge
counts/density with BMI. Despite the agreement
between the present and previous studies [17, 26],
some contrasting differences in the nature of the
correlation were observed. For example, according
to Adamu et al. [16] the correlation was significant
with the thumbprints in males. But in the present
study, the correlation was with the little digits with
absence of correlation on the thumb digit. There-
fore, based on this, it may be hypothesized that the
correlation of BMI with ridge count exists but may
occur at random with respect to digits. Different
individuals or population may have specific digits

that exhibit the affinity to correlate with BML
Additionally, gender may play a significant role in
shaping the relationship between the variables
across different types of digits. Therefore, some
digits may explain existence of correlation for a
particular sex compared to others, such as thumb for
males [16] and little for females as reported by
present study. Different areas (ulnar and radial) on
the digits exhibited different potentials in the
correlation of the ridge counts and BMI. This may
be explained by the fact that different areas on the
same digit respond differently to the developmental
instruction [27]. This may account the differences
in the correlation of fingerprint ridge density with
other body variables including BMI. Therefore, it is
crucial to explore further the mechanism that may
explain the differences in the affinity of different
areas on the same digits for better understanding of
the existing correlations.

In addition to the fingerprint ridge counts, other
features such as minutiae, ridge thickness, and
pattern were found to correlate with BMI [17, 24].
This may explain the fact that the mechanism that
control the formation of fingerprint features may
also have influence on the genetic coding of the
general body fat distribution measured using BMI.
It was also documented that the high frequency of
the arch pattern on the first right digits of the
patients is peculiar to obese compared to the normal
subjects [24]. This may also highlight the signifi-
cance of temporary eminence, volar pads, asso-
ciated with tips of the digits during 7th week of
development as initial risk factor of obesity and its
related disorders. The connection between radial
fingerprints and BMI in females reported in the
present study, might be due to the influence of the
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volar pad, which determines fingerprint patterns
during fetal development. Highly round symme-
trical pads show whorls; less well-developed
asymmetric pad shows loops, pad slanted to the
right gives rise to loop opening to the left and vice
versa whereas small indistinct pads (flat pad) give

females of tertiary institutions in Kano State,
Nigeria. This study revealed that fingerprint ridge
density may be used as a marker of an individual's
BMI and also support the potential use of
dermatoglyphic traits as non-invasive indicators of
obesity risk.

riseto arches [8]. Acknowledgements
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