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ABSTRACT

Prediction of stature has been achieved from measurements of various long

bones with varying degrees of accuracy. All such calculations depend on the fact that limbs exhibit consistent

ratios relative to the total height of a person and these ratios are linked to age, sex and race.

This study was carried out to investigate the relationship between personal stature and hand length

among a group of male and female Sri Lankan adults and to derive a linear regression formula between the hand

length and height of an individual.

A

hand length, direct

was measured using a sliding caliper capable of

The height of the individual was measured standing erect, in anatomical position using a standing

height measuring instrument.

The differences of the hand length between the genders were found to be highly significant. A positive

correlation between height and hand length was observed in both sexes and it was statistically significant.

Regression equation for stature estimation was formulated using the hand length for both sexes.

The results indicate that hand length provides precise means of estimating the stature of an

unknown individual. The regression formula derived in this study will be useful for anatomists, archaeologists,

anthropologists and forensic scientists.
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Estimation of stature from incomplete skeletal and decomposing human remains is particularly

important in personal identification.

linear distance between the distal wrist crease and the distal end of the most anterior

projecting point of the middle finger,

height

total of 258 individuals with an age range of 20-23 years. were included in the study.

The

measuring to the nearest

0.01 mm.

estimation, hand length, Sri Lankans.

Introduction

Dimensional relationship between body segments

and the whole body has been the focus of scientists,

anatomists and anthropologists for many years.

Furthermore, the relationship between body

segments has been used to compare and highlight

variations between different ethnic groups and to

relate them to locomotor patterns, energy

expenditure, and lifestyle . Prediction of the

dimensions of body segments is useful in many areas

of modern science. For example, in growth and

development the use is made of the relationships

between body segments in the assessment of normal

growth as well as in specific syndromes . Body
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proportions and the dimensions of various body

segments, including the long bones of the limbs and

the bones of the hand and foot have been used to

estimate stature. The long bones of the limbs,

however, have been the most widely studied .

Estimation of stature from incomplete skeletal and

decomposing human remains is particularly

important in personal identification. The

relationship between specific body dimensions /

proportions can be used to help solve crimes in the

absence of complete evidence. For example, it has

been proved that stature can be estimated from

imprints of the hand, foot or footprints or from a

shoe left at the scene of a crime . Similarly, the
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stature of a victim can be estimated when a part of

body, such as a long bone, or hand, is all that

remains .

Despite the relationships between body parameters

that have been determined, it has been emphasized

that these vary from population to population and

ethnic origin to ethnic origin due to differences in

nutrition and levels of physical activity . To the best

of our knowledge such data are not available for Sri

Lankans.

linear distance

between the distal wrist crease and the distal end of

the most anterior projecting point, i.e., tip of the

middle finger.

between the vertex and floor, when the

person is and

the head in the Frankfort plane,
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Material and methods

Therefore, this study was carried out to

investigate the relationship between the hand length

and stature among a group of male and female Sri

Lankan adults.

This study was conducted on 258 medical students

(140 male and 118 female) of the Faculty of

Medicine, University of Ruhuna, Galle, Sri Lanka.

The subjects were from different parts of the island

belonging to different socio-economic backgrounds.

The age of the subjects ranged from 20-23 years.

Left-handed students were excluded from the study.

Hand length was defined as the direct

The subjects were asked to place their

hands supine on a flat hard horizontal surface with

fingers extended and adducted, following which the

hand length was measured. Care was taken to see

that there was no abduction or adduction at the wrist

joint, i.e., the forearm was directly in line with the

middle finger.

Hand lengths were taken independently on left and

right sides of each individual using a sliding caliper

capable of

The height of the individual was

measured

standing erect, in anatomical position

using a standing

height measuring instrument. All the measurements

were taken at a fixed time between 14.00–16.30 hrs

to eliminate discrepancies due to diurnal variation.

Furthermore, the measurements were recorded by

the same person to minimize the errors in

methodology. Results were analyzed using a

statistical package SPSS (Version 15).

measuring to the nearest 0.01 mm

(Mitutoyo, Japan).

Results

Table 1 - Height, hand length, correlation

coefficient, regression coefficient and value of

constant in males and females. * P<0.01 when

compared with the females.

Discussion

Statistical analysis indicated that bilateral variation

was insignificant for the measurements of hand

length in both sexes. Various important parameters

of the study are summarized in Table 1. Gender

differences with respect to the hand length and

height were found to be highly significant (P<0.01).

Mean hand lengths of the male were significantly

larger than that of the females (P<0.01).

Regression equation for stature estimation was

derived as follows;

For male: Height = 103.732 + 3.493 (hand length).

For females: Height = 93.689 + 3.625 (hand length).

For both male and female (combined): Height =

60.807 + 5.637 (hand length).

Estimation of an individual's stature is an important

parameter in forensic examinations and

anthropological studies. Morphometry of the hand

provides important evidence in a crime scene

investigation which helps in the estimation of

stature of a criminal. The available data usually

apply to Caucasians in Europe or North America.

Only few studies of other racial groups exist which

emphasize the need to establish standards in

different ethnic populations . Therefore, this study

was carried out to investigate the relationship

between the foot length and stature among a group

of male and female Sri Lankan adults.

Effect of hand dominance on hand measurements

5,7

Gender Male Female

Total number 140 118

Mean height ± SD (cm) 170.14 ± 5.22* 157.55 ± 5.75

Mean hand length ± SD (cm) 19.01± 0.86* 17.62± 0.93

Correlation Coefficient 0.58 0.59

Regression Coefficient 3.493 3.625

Value of Constant 103.732 93.689
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has been suggested and hence, left-handed students

were excluded from the study. Correlation

coefficient between stature and hand length was

found to be statistically significant and positive

indicating a strong relationship between the two

parameters. Regression equation for stature

estimation was formulated using hand lengths and

checked for their accuracy by comparing the

estimated stature and the actual stature. The results

indicate that hand length provides an accurate and

reliable means in reconstructing the stature of an

unknown individual.

The present study shows a correlation coefficient of

+0.58 for male and +0.59 for females which is very

significant. These formulae are valid for the age

group (20-23 yrs) of the study population. It is

shown in earlier studies that various hand

measurements tend to differ in various ethnic

groups . Consequently, the formulae designed to

estimate stature from various anatomical

dimensions in one population do not apply to

another . Furthermore, the need for the alternative

formulae for the genders is also proved as the

Significant and positive correlation coefficient has

been shown to exist between stature and

measurements of hand length. The results of the

current study further highlight the ethnic differences

in the anatomical dimensions and its relation to

stature which were described earlier . Taken

together the evidence suggests that the relationship

between hand length and stature is of practical use in

medico-legal, anthropology and archeological

studies when such evidence provides the

investigator the only opportunity to gauge that

aspect of an individual's physical description.
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rate of

skeletal maturity in males and females vary during

the course of development . Females tend to show a

higher growth rate during the first half of the second

decade, whereas in males it is during the second half

of the second decade, both being under hormonal

control .

12

9,14

References

1

; 35

2

3.

4.

5.

6.

7

8.

9.

10

11.

12.

.

.

.

Muncie HL Jr, Sobal J, Hoopes JM, Tenney JH, Warren

JW. A practical method of estimating stature of bedridden

female nursing home patients.

1987 : 285–9.

Journal of the American

Geriatrics Society

Chiba M, Terazawa K. Estimation of stature from

somatometry of skull.

1998; : 87–92.

Liu KM, Shinoda K, Akiyoshi T, Watanabe H.

Longitudinal analysis of adolescent growth of foot length

and stature of children living in Ogi area of Japan: a 12

years data. 1998; :

87–101

Hintz RL. Final height prediction in constitutional growth

delay.

2001; : 1535–40.

Bhatnagar DP, Thapar SP, Batish MK. 1984. Identification

of personal height from the somatometry of the hand in

Punjabi males. 1984; :

137–41.

Mall G, Hubig M, Buttner A, Kuznik J, Penning R, Graw

M. Sex determination and estimation of stature from the

longbones of the arm.

2001; : 23–30.

Saxena SK. A study of correlations and estimation of

stature from hand length, hand breadth and sole length.

1984; : 271–6.

Ozaslan A, , Ozaslan I, , Koç S.

Estimation of stature from body parts.

2003 Mar 12; (1): 40–5.

Malina RM. Physical activity and training: effects on

stature and adolescent growth spurt.

1994; : 759–66.

Means LW, Walters RE. Sex handedness and asymmetry

of hand and foot length. 1982; :

715–9.

Davies BT, Benson AK, Courtney A, Minto I. A

comparison of hand anthropometry of females in the three

ethnic groups. 1980; : 183–4.

Williams PL, Bannister LH, Berry MM, Collins P, Dyson

M, Dussek JE. : The anatomical basis of

Medicine and Surgery. 38 Ed. Churchill Livingstone.

NewYork, 2000. Pages 425-436

Forensic Science International

Zeits Morphology and Anthropology

.

Journal of Pediatric Endocinology and Metabolism

Forensic Science International

Forensic Science International

Anthropology Anz

Forensic Science

International

Med Science and

Sports Exercise

Neuropsychologia

Ergonomics

Gray's Anatomy

97

82

14

24

117

42

132

26

20

23

Işcan MY Tuğcu H

th

Research Papers

Galle Medical Journal, Vol 14: No. 1, September 2009 17



13. Athawale MC. Anthropological study of height from

length of forearm bones. A study of one hundred

Maharashtrian male adults of ages between twenty five and

thirty years.

1963; : 105–12.

American Journal of Physical Anthropology

21

14.

15.

Tortora GJ, Anagnostakos NP.

6 Ed. New York: Harper & Row Publishers.

1990. Pages 184-187

Principles of Anatomy and

Physiology.
th

16.

Kanchan T, Rastogi P. Sex determination from hand

dimensions of North and South Indians.

2009 May; : 546 – 50.

Journal of

Forensic Science 54

Galle Medical Journal, Vol 14: No. 1, September 200918

Research Papers




