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ESTIMATION OF STATURE FROM LENGTH AND BREADTH OF LEFT THUMB IN
MEDICAL STUDENTS OF A MEDICAL COLLEGE IN KATHMANDU, NEPAL
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ABSTRACT

There is enormous importance of identification for forensic experts. Identification of human
remains is always challenging for them, worldwide. An individual’s parameter has been an
intrinsic representative among the other parameters. To specify the relationship between height
and finger length in healthy persons, both male and female, an effort has been made to originate
the regression formula. A descriptive and cross-sectional study was conducted at Department of
Forensic Medicine, Nepal Medical College Teaching Hospital, Kathmandu with sample size 100
males and 100 females of 18-25 years of age. The stature of male subjects was 170.02 cm mean
value with SD (+ 6.40). The minimum stature observed was 152.5 cm while maximum was 188
cm. In males, mean of the left thumb length was 3.2 cm with SD (+0.38). Also, breadth of the left
thumb showed a mean value of 2.52cm SD (+0.46) with Pearson coefficient (0.258). By means of
linear regression analysis a constant (147.096) and Pearson correlation coefficient (0.337) were
obtained for the length of left thumb. In female subjects, stature was found to be 157.76 cm
mean value with SD (+ 6.30). The minimum stature was 136.00 cmm and maximum was 175.00 cm.
The mean of left thumb length was 2.95 cm and 2.25 cm for breadth with SD (+0.4166) for both.
Applying multiple regression, a constant (148.83) and Pearson coefficient (0.25) were obtained
for left thumb length and SD (+0.423) was obtained for left thumb breadth. In males the stature
can be estimated using standard equation (S= 150.49+4.65LTL+1.82LTB). In females, stature can
be estimated using standard equation (S=148.83+4.4114LTL+1.423LTB), where S=stature, LTL=
left thumb length, LTB= left thumb breadth. A multiple regression equation derived by our study
can be used for estimation of height in Nepalese population. If either of the measurements (left
thumb length and breadth) is known, the other can be calculated. It is remarked that length and
breadth of left thumb shows positive relationship with the stature.
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INTRODUCTION

There is an enormous importance of
identificationforforensicexperts.Identification
of human remains is always challenging for
them, worldwide. An individual’s parameter
has been an intrinsic representative among
the other parameters. By the length of few
long bones and appendages of the body, their
proportion to the total stature can be obtained.
To specify the relationship between the height
and finger length in healthy persons of both
male and female an effort has been made to
generate the regression formula.!

This study is considered as an area of interest
in fields of forensic medicine, physical
anthropologist and human biologist. For
forensic scientists, it is also helpful to conclude
the stature from remains of upper limb.?*Some
of them have tried using the length of hand, foot
and arm span etc.*s for estimation of stature
from human remains. An effort is made in the
current study to find the correlation between
stature and hand length in humans of age 18-
25 years.

Anthropometry is normally regarded as an
established and conceivably the essential
apparatus of biological anthropology. It also has
an extensive application in forensic sciences,
and it is receiving amplified use in medical
sciences, especially in the discipline of Forensic
Medicine and Anatomy. The decisive endeavor
of use of anthropometry in medical science is to
ease the law enforcement agencies in achieving
individual’s identity in case of unidentified
human remains.® Stature provides vision into
various features of a population including
nutrition, health and genetics; geographical
location, environment and climatic condition.
The stature of an individual is an essential
characteristic; its estimate is considered to be
an important assessment in the identification
of unknown human remains. Adult height may
be attained anywhere from the early teens to
early twenties, though it is most commonly
reached during mid-teens for females and the
late-teens for males.” When intact bodies are to
be examined, stature estimation does not pose
any problem. Most methods employ the basic
process of comparison.® A number of workers
have studied the correlation between stature
and various long and short bones of the body.
Many of them have correlated the dimensions
of hand with the stature. But very few studies of
stature estimation are reported based on digits
and phalanges of hand. Thus, the present study
is planned to find out a relationship of length
of hand and phalanges with body stature in
Nepal.

MATERIALS AND METHODS

A descriptive and cross-sectional study was
conducted at the Department of Forensic
Medicine, Nepal Medical College Teaching
Hospital (NMCTH), Kathmandu. In this study,
sample size of 100 males and 100 females of
18-25 years of age was taken among volunteer
MBBS students, non-consenting students and
those with any kind of deformities in hand
like amputation of fingers, metabolic disorders
and congenitally malformed limbs were
excluded. Ethical approval was obtained from
the Institutional Review Committee (IRC) of
NMCTH. Data was analyzed by using Statistical
Package for Social Sciences (SPSS) version 17.
Data was expressed in mean, coefficient value
(r), p-value, multiple regression and standard
deviation.

Materials required: A digital Vernier Calliper
was used to measure the accurate length of the
left thumb as showed in figure and Stadiometer
was used to measure the height of the student
with bare foot.

Stature: The student was asked to stand
barefooted with feet slightly separated on
the base of stadiometer. Heels, buttocks, and
back were brought in contact with the vertical
surface. The head of the students was positioned
in Frankfurt plane with bi-auricular plane
being horizontal. The headpiece of stadiometer
was kept firmly over the vertex to compress
the hair and height was measured.’ The same
method was applied to every volunteer.

Finger length: The breadth of left thumb is the
linear interphalangeal distance between the
lateral and medial side of the left thumb. The
length of left thumb is the distance between the
proximal flexion creases of the finger to the tip
of the respective finger. 1°

]
Fig. 1: Stadiometer to measure height
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Fig. 2: Digital Vernier Calliper to measure

length of finger
Regression analysis for prediction of stature
. . Standard
?/éuitégslieolrllnear Total subjects Error
fo Igmula (n=200) Estimate
(SEE)
S5=150.49+4.65
Y=a+bX length +1.82 6.04
breath (male)
S=148,83+4.114
Y=a+bX length +1.423 6.15
breath (female)

Where, Y: Height, a: Intercept constant, b:
Regression coefficient, X: Average length,
breadth of left thumb

RESULTS

Descriptive statistics for stature, left thumb
measurements and its correlation in male and
female are presented in Table 1. The stature of
male subjects was 170.02 cm mean value with
SD (+£6.40). The minimum stature observed was
152.5 cm while maximum was 188.0 cm. In
males, mean of the left thumb length was 3.2
cm with SD (+0.38). Breadth of the left thumb

showed a mean value of 2.52cm SD (+0.46)
with Pearson correlation coefficient (0.258). By
meansofmultiple regression analysis a constant
(147.096) and Pearson correlation coefficient
(0.337) was obtained for the length and breadth
of left thumb. There was statistically significant
correlation between stature, left thumb length
and breadth measurements (p<0.001).

In female subjects, stature was found to be
157.76 cm mean value with SD (+ 6.30). The
minimum stature was 136.00 cm and maximum
was 175.00 cm. The mean of left thumb length
was 2.95 cm and 2.25 cm for breadth with
SD (£0.4166) for both. Applying multiple
regression, a constant (148.83) and Pearson
coefficient (0.25) were obtained for left thumb
length and SD (+0.423) was obtained for left
thumb breadth in case of female candidates.
By seeing the results statistically, significant
correlation existed in-between stature, left
thumb length and breadth measurements
(p<0.001).

Statistical significance (p<0.001) between left
thumb length and breadth with stature, is
shown in Table 2. The regression equation can
be formulated by using the values obtained
from multiple regression analysis. In males
the stature can be estimated using standard
equation (S= 150.49 + 4.65LTL + 1.82LTB).
In females, stature can be estimated using
standard equation (S= 148.83 + 4.4114LTL +
1.423LTB) where S=stature, LTL= left thumb
length, LTB= left thumb breadth.

To estimate stature from (length and breadth
of left thumb) right- and left-hand dimensions
of male and female, the multiple regression
equations with the value of the standard error
of estimation (SEE), the coefficient of correlation
(r), the coefficient of determination and R
values are shown in Table 2. The regression
coefficients are statistically significant (p <
0.001) for all the derived equations of left
thumb parameters of males and females. The

Table 1: Comparative statistics of stature, left thumb length and left thumb breadth

Sex Variable Min Max

Male

(100) Stature (cm) 152.5 188.0
Finger (LTL) 2.2 3.90
Finger (LTB) 1.5 3.8

Female

(100) Stature (cm) 136.0 175.0
Finger (LTL) 2.0 5.08
Finger (LTB) 1.1 3.60

Mean SD Constant r P-value
170.02 6.40 150.493 0.352 .000
3.20 0.38153 147.096 0.337 .000
2.5273 0.46419 161.047 0.258 .000
157.76 6.30 148.831 0.243 .000
2.95 0.41662 147.096 0.257 .000
2.2599 0.41662 157.61 0.423 .000
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Table 2: Multiple regression of stature

Gender Side Equation SEE (St{mdar d Error of R R?
Estimate) (cm)
S$=150.49+4.65
Male Left length+1.82breadth 6.04 0.357 0.128
Female Left S=148'83+4'1e1a4&f}?gth+1'423br 6.15 0.257  0.066

coefficient of correlation between stature and
hand measurements varies from +0.285 to
+0.545 in males and from +0.411 to +0.644 in
females. The larger value of R is found between
stature and female left-thumb length and the
lower value of R is found between stature and
male left-thumb breadth. The value of the
coefficient of determination (R?) varies between
+0.081 and +0.297 in males and between +0.169
and +0.414 in females. The correlation ranged
from weak to moderate value for both male
and female. The standard error of estimation
for males varies from +5.347 to +6.112 cm and
for females varies from+3.688 t0+4.393 cm. The
larger value of the standard error of estimation
is found for male left-thumb breadth and the
lower value is found in female left thumb
length. Though, our result shows few variations
in stature that can be predicted by left thumb
dimension, it is a strong equation to correlate
during disaster, when thumb is the only way to
identify a person.

DISCUSSION

Scientists have underlined the need for
population-specific stature estimation
formulae as the ratios of various body parts to
stature differ from one population to another.
A number of studies done earlier have utilized
the upper extremity such as humeral length,
arm length, arm span, hand length, hand
breadth and metacarpal length measurements
to predict human stature.'™® This study
aims at determining stature from left thumb
measurements and formulating a multiple
regression equation for estimation of stature
from left thumb dimensions. In this study 200
Nepalese subjects of age group 18-25 years were
studied and it was established that there was
significant positive p-value (P < 0.001) between
stature and left thumb dimensions in males
and females. Pearson correlation between left
thumb length and stature was higher among
males as compared to females. Our finding is
in accordance with a study conducted in India
by Rastogi in 2009. ° On prediction of stature
from middle finger length in Indian population
where Pearson correlation between middle

finger length and stature was higher among
males in a study conducted by Suseelamma
in 2014 . In correlation between stature
and length of fingers Pearson correlation
between finger length and stature was
higher among males than females. Previous
studies have been conducted to estimate
statures using fingers and phalanges in adults
of various ethnicities® Trotter and Glesser?
have confirmed requirement of different
regression equations among different races
after studying different races for relationship
between lengths of long bones and stature.'
Data taken from Indian population confirmed
that there is a positive correlation between
the middle finger length and the stature.?
In Korean population also it was observed
a positive correlation between each finger
and the stature. The middle finger of males
and the ring finger for females were the most
correlated with stature. The study in Korea
showed the correlation between the length of
phalanges and the stature is more significant
in the adolescent populations of Koreans than
in adults confirming finger length and stature
of various ethnicities in adolescence were
different.?* In addition to ethnic differences;
material trends used by person can also
influence body proportions. One study has also
emphasized the need to identify the age group,
race and area that a particular person belongs
to, before applying the regression equation and
to that age group to identify the stature of the
individuals.??’

Relating, the regression models derived
for stature estimation in this study, it was
observed that the accuracy of predicted stature
estimation in both regression models was
estimated higher for males than for females.
In Nepalese male adolescents, the coefficient of
determination of the regression equation using
the left thumb measurements was higher than
that of adults in Egypt, India, Iran, and Korea
and adolescents in India.?*28In Nepalese female
adolescents, the coefficient of determination
of the regression equation using left thumb
measurements was higher than that of adults
in Egypt and Korea but lower than that of India
and Iran.?
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After taking the measurements from both the
males and females it can be concluded that
males have larger finger length and height. By
the above given criteria the calculations were
done. It can be understood from this study
that with the help of the multiple regression
equation the successful estimation of stature
can be done conveniently.? 30

Evaluation of stature of a discrete part of
fragmented remains is still a very demanding
work despite numbers of studies carried out,
as formula derived in a certain population
does not fit worldwide because of genetic,
ethnic, dietary, climatic and other innumerable
differences. Multiple regression equation
derived by our study can be used for estimation
of height in Nepalese population. If either
of the measurements (left thumb length and
breadth) is known, the other can be calculated.
It is remarked that length and breadth of left
thumb shows a multiple relationship with
the stature, from which stature is normally
studied. However, it is required to transform

the measurements on stature to obtain
proper regression equations. Furthermore,
due to dissimilarities in finger measurements
among people of different regions and races
of Nepalese medical students and hence that
stature estimation becomes more precise to
identity an individual easily.
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