BBRC

Bioscience Biotechnology
Biosc.Biotech.Res.Comm. Special Issue Vol 13 No (8) 2020 Pp-279-282 Research Communications

Determination of Stature from Hand Length and Hand
Breadth-An Anthropometric Study

Ashinie.C', M.S.Thenmozhi? and S. Sangeetha®
ISaveetha Dental College Saveetha Institute of Medical and
Technical science, Saveetha University, Chennai - 600077, India
2Head of the department Department of anatomy Saveetha
Dental College, Saveetha Institute of Medical and Technical
Sciences, Saveetha University, Chennai - 600077, India
3Lecturer Department of anatomy Saveetha Dental College,
Saveetha Institute of Medical and Technical Sciences,

Saveetha University, Chennai - 600077, India

Stature is a measure of natural height of a person. Stature determination is important in order to monitor the growth
and health of a person. Measurement of height and weight is very important in examining the child’s health. But when
it comes to a person with disabilities or with any physical anomalies it becomes difficult to measure the exact stature
of a person. Archaeologists who study the human past using remains find it is very difficult to determine the stature
accurately. The aim of the study is to determine the stature from hand length and hand breadth. A group of 100 individuals
were selected 50 males and 50 females who were healthy and without any deformities. Their height, left and right hand
length (from wrist to tip of middle finger), left and right hand breadth (maximum breadth) were measured. The mean
height, hand length and hand breadth were calculated and a regression equation was made and the correlation between
hand length,and breadth with height was analysed. The regression equation was made based on the height, hand length
and hand breadth. There was no significant difference between right hand dimension and left hand dimension. So the
correlation was made for right hand dimensions and stature. Regression formula was used to determine the stature from
hand length and breadth. The study concluded that hand dimensions can be used to determine the stature.
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Among the various parameters of identification,
individual’s stature is an inherent characteristic, the
estimate of which is considered to be important in those
cases where only fragmentary or mutilated remains of
an unknown person are recovered (Dikshit et al., 2005).
The relationship of dimensions between the segments
of the body and the whole body has been the focus of
anthropologists, scientists, and anatomists for many
years (Ibrahim et al., 2018). Body proportions and the
dimensions of various body segments, including the
long bones of the limbs and the bones of the foot and
hand have been used to estimate stature in previous
articles which have been the pioneer for determining
stature from various dimensions of our body (Pungle
and Code, no date). Due to strong influence of genetic
and environmental factors on the height of the
individual, homogeneity of the study population is vital
in formulating the regression equations (Geetha and
Swathi, 2015).

Regression equation is an equation formed to estimate
the relationship between height (dependent variable)
and hand dimensions (independent variable). Regression
equation was formed to determine the stature from
hand dimensions. Stature determination also differs
with age, sex and race. Each race requires its own
formula for stature estimation as variations that exist
in one population cannot be entirely applicable to
other populations (Krishna, Nivesh Krishna and Yuvaraj
Babu, 2016). Many previous morphometric studies
(Keerthana and Thenmozhi, 2016), (Choudhari and
Thenmozhi, 2016), (Kannan and Thenmozhi, 2016) and
studies in determining stature from different dimensions
were done that led us to conduct a study to determine
stature from hand length and hand breadth both in males
and females using a regression formula.

MATERIAL AND METHODS

A cross-sectional descriptive study was carried out
randomly on 100 right-handed normal healthy adults
between the age group of 17 to 20 years. The research
population included 50 males and 50 females as a
study population. Four measurements of different hand
dimensions (right hand length, right hand breadth, left
hand length and left hand breadth) were taken from each
participant. Participants those with poorly defined wrist
creases, physical acquired or congenital deformities,
injuries, fractures, amputations or history of surgical
intervention of the hands were excluded from the study.
The stature of the people was measured first. They were
asked to stand on the base of the standard stadiometer
with their heels separated.The individuals were made
to stand straight such that their whole body lies on the
same axis.

The headpiece was kept over the individual’s head and
then the total height of a person in their standing position
was measured. The length and breadth of the hand were
measured using a centimetre scale.The hand length was
measured from the proximal crease of the wrist to the
tip of the middle finger when the hand was held straight
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and stretched. The hand breadth was measured from
the most remote points on the heads of the 1st and 5th
metacarpal bones. The regression equation was formed
and correlation was made to determine the stature from
hand dimensions.

Figure 1: Represents the correlation between height and
hand length in males. X axis represents the hand length
of males and Y axis represents the height of males. The
regression equation was found to be y = -0.12616X +
170.97594 which is a negative correlation.
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Figure 2: Represents the correlation between height and
hand length in females. X axis represents the hand length
of females and Y axis represents the height of females.
The regression equation was found to be y = 0.08297X +
157.1396, which is a positive correlation.
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RESULTS AND DISCUSSION

The stature of each of the participants is measured and
the mean stature of males is 168.69cm and of females
is 158.56cm. Both right and left hand dimensions of the
participants were measured but there were no significant
differences between right and left hand dimensions
so only right hand dimensions were used to analyse
the correlation between hand dimensions and stature.
The mean hand length of males is 18.12cm and of
females is 17.12cm. The mean hand breadth of males
is 8.69cm and of females is 7.96cm. The correlation
between hand length and breadth with stature was done
using a regression equation. The regression equation
of height on hand length for males is y= -0.12616X +
170.97594 (Figure 1) and for females is y = 0.08297X +
157.1396 (Figure 2). The regression equation of height



on hand breadth for males is x = 0.22118X + 166.76791
(Figure 3) and for females is x = 0.10985X + 157.68561
(Figure 4) to determine the stature from hand length
and hand breadth.

Figure 3: Represents the correlation between height and
hand breadth in males. X axis represents the hand length
of males and Y axis represents the height of males. The
regression equation was found to be y = 0.22118X +
166.76791, which is a positive correlation.
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Figure 4: Represents the correlation between height and
hand breadth in females. X axis represents the hand length
of females and Y axis represents the height of females.
The regression equation was found to be y = 0.10985X +
157.68561, which is a positive correlation.
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In the present study a regression equation was formed
to determine the stature. Previous studies were done
to determine stature from hand dimensions in specific
populations like the Bengalee population where they
concluded that hand dimensions can be used to determine
stature . This study portrays the determination in a
specific population(Pal et al., 2016). In the study done by
Prithviraj Karak et al a regression formula was formed
to determine stature from tibial length and a good
correlation was found which was highly statistically
significant(Anirban, Arindam and Prithviraj, 2013).
Previous studies were also done to determine the stature
from foot length which also showed a good correlation
and was statistically significant(Jakhar, Pal and Paliwal,
2010). In previous studies done in kashmiri population a
positive correlation was found between hand length and
stature(Khan et al., 2017) but in present study a negative
correlation was found between stature and hand length
in males which was not significant.

Previous studies were also done on determining
the stature from long bones and showed a positive
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correlation which is very helpful in medico legal
investigation (Arora and Khan, 2018). The present study
does not involve any bones instead stature was only
determined by the morphological dimensions. Previous
studies which calculated stature from hand dimensions
showed hand length more correlated to the stature (Patel,
Parekh and Patel, 2014) but in the present study hand
length in males showed a negative correlation while
hand breadth had positive correlation with stature in
both males and females.

The main limitation of the study is that it is done only
with 100 individuals . the study population is less and it
included only students of a certain age group. In future
extensive study on determining the stature from hand
dimensions can be done for various age groups and can
be analysed more accurately. More extensive studies with
varied populations will help in the field of research and
forensic in identification.

CONCLUSION

Various studies have been done to determine stature from
various dimensions. The present study concludes that
hand dimensions can be used to determine the stature
with accuracy and it can be used in various fields for
identification. This study shows a regression formula to
determine the stature from hand length and hand breadth
in both males and females but hand breadth showed more
correlation to stature than hand length. This may vary
according to the type of population included in the study.
Further extensive studies with different populations may
establish an accurate formula to determine stature from
hand length and breadth.
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