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Abstract:

Background: Aim: With the hope of developing regression formulas that could be used to estimate height
solely from ulnar length, this study sought to investigate the anthropometric relationship of female
subjects between ulnar length and height. Materials& Methods: Index Medical College & Hospital's
Ethics Committee approved the current study. This study was descriptive and analytical. Descriptive
analysis determined the mean ulnar lengths of female study participants. Participants were 18 to 22-year-
old medical and paramedical students from Index Medical College & Hospital in Indore (Born & Brought
up in Indore). Results: The height of the female subjects taken into considerations for present study was
154.2+10.1. The ulnar length of the right ulnar is slightly higher than on the left side. When compared
between the two sides of the ulnar bone lengths, did observe significant difference. The present study
observed a stable incline, with a positive regression of Y= 101.55+1.49X when compared between height
and ulnar bone length of the female subjects. In addition, the present study also observed a positive
Pearson correlation coefficient with a P value of <0.05. Conclusion: Simple linear regression equation
derived can be used for estimation of height from ulna and vice versa. Thus, the data of this study will be
of practical use in medical science investigations and in anthropometry.
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Introduction: With the hope of developing regression formulas
that could be used to estimate height solely from
ulnar length, this study sought to investigate the
anthropometric relationship of female subjects

between ulnar length and height.

The population of the world is highly variable as
far as biological variability is concerned. Indian
population is no exception, rather Indian
population compromises various ethnic and

racial groups leading to even greater variability in
biological characteristics [1-4].

Accuracy in stature estimation depends to some
extent on the specificity of the samples on which
the estimation is based and formulae of one
population should not be used in another
population [5-9]. An individual's anthropometric
characteristics, which in turn have an impact on
the internal structure and tissue components,
which in turn are influenced by a person's genetic
and environmental influences, are directly linked
to a person's sex, shape, and form.

Materials & Methods:

Index Medical College & Hospital's Ethics
Committee approved the current study. This
study was descriptive and analytical. Descriptive
analysis determined the mean ulnar lengths of
female study participants. Using the analytical
component, a regression equation for height and
ulna bone length was developed.

Sample: The average male height in the Indian
population of 21 is 26.92 cm, with a standard
deviation (SD) of 1.32 cm, and the SD (mean) for
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females is 26.92 cm and 1.32 cm, respectively [1-
9]

Participants were 18 to 22-year-old medical and
paramedical students from Index Medical College
& Hospital in Indore (Born & Brought up in
Indore). Patients with achondroplasia, polio,
scoliosis, fractured forearms, or amputated upper
limbs will be excluded. The study includes non-
Indore natives.

Before the interview, participants signed free-will
waivers. Data was collected using Vernier calipers
and a stadiometer. Using a Vernier caliper and the
forearm bent 90 degrees, ulnar length was
measured. The height was measured barefootin a
stadiometer facing Frankfurt. Sliding the
horizontal part measured the sagittal vertex. To
minimize daylight variation, all measurements
should be taken between 2 and 4 p.m.

Statistical analysis:

Means, standard deviations and standard errors
were calculated using Microsoft Excel and the
correlation coefficient was tested for statistical
significance using the t test for correlation
coefficient to determine the statistical
significance of the correlation coefficient.

Results:

Table 1 shows the mean and standard deviation
of ulnar bone of female gender subjects. The
height of the female subjects taken into
considerations for present study was 154.2+10.1.
The ulnar length of the right ulnar is slightly
higher than on the left side. When compared
between the two sides of the ulnar bone lengths,
did observe significant difference.

Figure 1 shows the regression equation of height
with ulnar bone length of the female study
subjects. The present study observed a stable
incline, with a positive regression of Y=
101.55+1.49X when compared between height
and ulnar bone length of the female subjects. In
addition, the present study also observed a
positive Pearson correlation coefficient with a P
value of <0.05.

Discussion:

Ulna length is superior to arm span [6,9,12] and
hand length [10,12] in predicting height,
according to this study. Asian, White, and Black
populations differed significantly in their ulna

length-to-body-height  correlation [11-13]

according to a previous study.

A universal formula for height estimation is
nearly impossible to devise because of the
complex relationship between limb and thorax
growth and the individual's race, age, and gender.
Therefore, scientists have emphasized the
importance of developing population- and
gender-specific formulas for height estimation.
Percutaneous ulna [13], tibial [1], hand breadth
[14], and hand length [15] length regression
models for height estimation have been
developed after earlier studies. was found in a
study regarding the relationship between upper-
limb size and height [16]. An earlier study [17]
found results that matched ours, and regression
formulas for estimating stature were developed.
An alternative way to gauge a person's height is to
measure their arm length, as it was discovered in
another study of adult Bangladeshi females [18].
A study proposed linear and multiple regressions
to estimate body stature in the North Indian
Rajput population [19]. A linear regression
equation for estimating height in both sexes was
proposed by researcher, using the length of the
hand [20]. A significant correlation was found
between hand length and height in both genders,
with high correlation coefficients indicating that
this parameter could be used to estimate height
accurately.

In our research, we are examining the correlation
between an individual's height and the average
length of the right and left ulna. In comparison to
other upper-limb bones, the ulna's length is easier
to measure precisely because of the ulna's distinct
bony markings. For estimating height from ulna
length, we used formulas developed in our study
that showed similar precision to that of a previous
study. The correlation coefficient was 0.78 for the
right ulna and 0.68 for the left ulna in a study
conducted by Mondal MK et al. [12]. We used the
average lengths of the right and left ulna in this
study and found that the correlation coefficient
was 0.977 for males and 0.979 for females. In our
study, we found results that were similar to those
found in the work of Ilayperuma et al. [6]. The
present study observed a stable incline, with a
positive regression of Y= 101.55+1.49X when
compared between height and ulnar bone length
of the female subjects. In addition, the present
study also observed a positive Pearson
correlation coefficient with a P value of <0.05.
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Conclusion:

In the present study an attempt was made to
document a relationship between the ulna and
height in Indore population. A positive
correlation was found between stature and length
of ulna. Simple linear regression equation
derived can be used for estimation of height from
ulna and vice versa. Thus, the data of this study
will be of practical use in medical science
investigations and in anthropometry. Hence the
present study would be useful for Forensic
Medicine experts and  Anthropologists.
Assessment of height from different parts of body
by anthropometric study of skeleton is an area of
interest in medicine.

References:

1) Sarma A, Das GC, Barman B, Patowary A],
Ropmay AD, Boruah P, Baruah A, Saikia B,
Ronrang L, Barman E. An Anatomical Study
on the Measurement of Stature From Ulnar
Length in the Adult Ethnic Khasi Tribal
Population of the North Eastern Region of
India. Cureus. 2022 Feb 10;14(2).

2) Zupanic Pajnic I. Analyses of Second World
War skeletal remains using a forensic
approach. InForensic DNA typing: principles,
applications and advancements 2020 (pp.
153-179). Springer, Singapore.

3) Ryan [, Bidmos MA. Skeletal height
reconstruction from measurements of the
skull in indigenous South Africans. Forensic
science international. 2007 Mar
22;167(1):16-21.

4) Farsinejad M, Rasaneh S, Zamani N, Jamshidi
F. Relationship between the stature and the
length of long bones measured from the X-
rays; modified trotter and gleser formulae in
iranian population: A preliminary report.
Soud Lek. 2014 Apr 1;59(2):20-2.

5) Ghanbari K, Nazari AR, Ghanbari A, Chehrei S.
Stature estimation and formulation of based
on ulna length in Kurdish racial subgroup.
[talian Journal of Anatomy and Embryology.
2016 Jun 3:43-50

6) llayperuma I, Nanayakkara G, Palahepitiya
N. A model for the estimation of personal
stature from the length of forearm. Int ]
Morphol. 2010 Jan 1;28(4):1081-6.

7) Jadhav HR and Shah GV. Determination of
personal height from length of head in

Gujarat region. Journal of Anatomical Society
of India 2004;53(1);20-21.

8) Dariji K, Darji S, Nisar S, Joshi A. Automatic
Dermatoglyphics Multiple Intelligence Test
Based on Fingerprint Analysis Using
Convolution Neural Network. Inlnnovative
Data Communication Technologies and
Application 2021 (pp. 755-771). Springer,
Singapore.

9) Kim W, Kim YM, Yun MH. Estimation of
stature from hand and foot dimensions in a
Korean population. Journal of forensic and
legal medicine. 2018 Apr 1;55:87-92.

10) Ng HM, MacDonell S, Yap ], Peddie MC, Scott
T, Haszard ]]. Predicting height from ulna
length for the determination of weight status
in New Zealand adolescents: A cross-
sectional study. Journal of Human Nutrition
and Dietetics. 2022 Apr;35(2):406-14.

11) Madden AM, Mashanova A, Amirabdollahian
F, Ghuman S, Makda M, Collinson A, Dean F,
Hirsz M, Lennie S, Maynard M], Power B.
Improved  prediction equations  for
estimating height in adults from ethnically
diverse backgrounds. Clinical Nutrition.
2020 May 1;39(5):1454-63.

12) Mondal MK, Jana TK, Das ], Biswas S. Use of
length of ulna for estimation of stature in
living adult male in Burdwan district and
adjacent areas of West Bengal. Journal of the
Anatomical Society of India. 2009 Jun
1;58(1):16-8.

13) Bonell A, Huyen NN, Phu VD, Wertheim H,
Nadjm B. Determining the predictive
equation for height from ulnar length in the
Vietnamese population. Asia Pacific journal
of clinical nutrition. 2017 Jan;26(6):982-6.

14) Asadujjaman M, Molla MB, Al Noman SN.
Stature estimation from hand
anthropometric measurements in
Bangladeshi population. Journal of forensic
and legal medicine. 2019 Jul 1;65:86-91.

15) Jee SC, Yun MH. Estimation of stature from
diversified hand anthropometric dimensions
from Korean population. Journal of forensic
and legal medicine. 2015 Oct 1;35:9-14.

16) Akhlaghi M, Hajibeygi M, Zamani N, Moradi B.
Estimation of stature from wupper limb
anthropometry in Iranian population.
Journal of forensic and legal medicine. 2012
Jul 1;19(5):280-4.

17) Ahmed AA. Estimation of stature from the
upper limb measurements of Sudanese

elSSN 1303-5150

&

Www.neuroquantology.com

1093



Neuro Quantology | October 2022 | Volume 20 | Issue 13 | Page 1091-1094 | doi: 10.14704/nq.2022.20.9.NQ88138
Abid Ali, Vimal modi, Pawan kumar Mahato/ An analysis of stature using the ulnar bone was performed on fifty-four women from the Indian

population in a cross-sectional study.

adults. Forensic science international. 2013
May 10;228(1-3):178-el.

18) Laila SZ, Begum JA, Ferdousi R, Parveen S,
Husain MS, Holy SZ, Islam MS.
Anthropometric measurements of the arm
span and their correlation with the stature of
bangladeshi  adult muslim  females.
Mymensingh Medical Journal: MM]. 2010 Oct
1;19(4):561-4.

19) Krishan K, Kanchan T, Sharma A.
Multiplication factor versus regression
analysis in stature estimation from hand and
foot dimensions. Journal of forensic and legal
medicine. 2012 May 1;19(4):211-4.

20) Wakode NS, Wakode SL, Ksheersagar DD,
Tajane VD, Jachak AN. Prediction of stature
based on measurement of hand length in
Maharashtra region. Indian ] Clin Anat
Physiol. 2015;2(3):131-4.

Table 1: Mean and standard deviation of
ulnar bone of female gender

Variables (cm) Mean Standard
Deviation
Height 154.2 10.1
Length of ulna 21.4 1.6
(right)
Length of ulna 211 1.9
(left)

Figure 1: Correlation of Height with ulnar
bone length in female subjects (n =54)
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