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Abstract Original Research Article

Introduction: Stature is considered as one of the important parameters for personal identification. So, stature
reconstruction is important as it provides forensic anthropological estimation of the height of a person in the living
state which plays a vital role in the identification of individual remains. Aim: The aim of the present study was to
investigate the association of hand length, hand breadth and length of middle finger with height and to show if height
could be predicted using these measurements. Methodology: The present study was conducted on a sample of 200
medical students (100 males and 100 females) within the age group of 18-25 years from Government Medical College,
Jammu and Indira Gandhi Dental College, Jammu. Results: It was observed that in males the length parameters show
greater correlation than the breadth parameters and the highest correlation is shown by the Right Hand Length in males
and Left Hand Length in females and lowest correlation is shown by Left Hand Breadth in males and Right Hand
Breadth in females. Linear as well as multiple regression equations were also derived from each parameter studied to
determine stature from them separately. Conclusion: It is concluded that dimensions of hand provides good reliability
in estimation of stature. The highest correlation coefficient between stature and right hand length in males and left
hand length in case of females, with lowest standard error of estimate, indicates that comparatively hand length
provides highest reliability and accuracy in estimating stature in both males and females. By deriving the population
specific linear and multiple regression equations, we can determine the height of a person reliably from the dimensions
of hand, provided that the person belongs to the Jammu and Kashmir region.
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and stature. Also known as “big four” parameters of
forensic anthropology [3]. These form the features of
. . I tentative identification [4]. By this process we can
measuring techniques that express quantitatively the narrow down the pool of victims needed to be matched,

dimensions of . human _body and ske_le_ton [1]. allowing for more definitive markers, such as DNA, to
Anthropometry is often viewed as a traditional and be later used for the confirmation of the final

perhaps the basic tool of biological anthropology, but it identification [5]. Assessment of height from different

?.aza Io_ng tradlt(;on of use '(;] folren_sm smeq_c;]es an_g It Is parts of body by anthropometric study of skeleton is an
INAING Increased Use In medical SClences. 'he evidence area of interest to anatomists, anthropologists and

INTRODUCTION
Anthropometry is a series of systematized

of use of this branch of science in the field of legal
medicine is available since the 19" century, when a
French police expert Mr. Alphonse Bertillon defined the
system of criminal identification of individuals based on
anthropometric measurements. Since then,
anthropometry has continuously been used in forensic
examinations of unknown commingled human remains
[2]. To identify an individual, it is necessary to establish
a biological profile via the estimation of age, race, sex,

forensic experts [6]. In fact, height as a measure of
biological development of both an individual and a
population is commonly used in physical anthropology
[7]. Body Height (BH) is anatomically complex and
includes the dimensions of legs, pelvis, vertebral
column and skull. The contribution of each of these to
the total varies in different individuals and also in
different populations. Population morphology based
differences exist in the skeleton and these have changed
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over time [8]. Height estimation is also required for the
assessment of growth of children, calculation of
nutritional indices of children and adults for prediction
and standardization of physiological parameters such as
lung volumes, muscle strength, glomerular filtration,
and metabolic rate and for adjustment of drug dosage in
patients [9]. Nevertheless, there are some limitations for
obtaining this crucial information in special clinical
situations such as immobilized patients, elderly people,
emergency and critically ill patients. Of these situations,
visual estimation is one of the most common methods to
guess patients height [10]. When intact bodies are to be
examined, stature estimation does not pose any
problem. But when dismembered human parts are the
materials to work with, it is of great challenge. Most
methods employ the basic process of comparison.
Therefore, identification depends mainly upon the
availability and completeness of ante-mortem records.
When dealing with human remains, estimating living
stature can also help to identify an unknown individual
because there is a close relationship between the body
part dimensions and height [11]. Estimation of stature is
based on a principle that every body part bears more or
less a constant relationship with height of an individual.
Various studies in the past have utilized various body
parts such as upper and lower extremities including
hand and foot dimensions for the estimation of stature
[12]. The regression formulae derived for one
population does not always give accurate results for
other populations [13].

In conclusion, what may be true for one race or
one region may not be true for other. Even within our
vast homeland of India, there are many different ethnic
groups and they are having their own variations [14].
As the J & K state is known to be prone to disasters like
terror attacks and natural calamities, the lack of
anthropometric data concerning the local population of
the state was felt. This study intends to fill this lacuna
and derive regression formulae from the anthropometric
data taken.

MATERIAL AND METHODS
The present study was conducted on a sample
of 200 medical students (100 males and 100 females)

within the age group of 18-25 years from Government
Medical College, Jammu and Indira Gandhi Dental
College, Jammu.

Inclusion Criteria
Apparently healthy, asymptomatic males and
females of age group 18-25 years.

Exclusion Criteria

Males and Females with physical deformities
and systemic illness affecting stature and hand
measurements were excluded from the study. Age
group below 18 years and above 25 years were
excluded from the study.

Methods of Collection of Data

The study was conducted in a separate post-
graduate room. The objectives and methods of the study
were explained to the sample population and informed
consent was obtained, by taking their signatures on the
consent form. All measurements were taken at a fixed
time of day to eliminate diurnal variation. 1) Four
anthropometric measurements i.e., hand length, hand
breadth, length of middle finger and stature were
measured. The hand measurements of both left and right
side were measured separately, for each individual. 2)
All the measurements were recorded with full
concentration and perfection.

RESULTS

The present study was conducted on 200
subjects, 100 males and 100 females, all born and
grown up in Jammu And Kashmir State. The mean age
of all the subjects was 19.97 years. The mean age of
males was 20.17 years and that of females was 19.77
years. The observations were made as per the proforma,
especially designed to record the data. All
measurements were taken on anatomical sound basis.
Special attention was given to the presence of zero error
in the instruments used. The observations were
analyzed using PASW (SPSS) Statistics 18 Software.
The observations and results were tabulated after
statistical evaluation of the observations recorded in the
study:

Table-1: Showing distribution of stature (in cm) among study population.

Males | Females | Total
Number 100 100 200
Mean 172.77 | 157.92 | 165.35
Std. Error of Mean | 0.638 0.549 0.673
Std. Deviation 6.384 5.495 9.524
Minimum 157.50 | 147.00 | 147.00
Maximum 188.50 | 175.00 | 188.50
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Table-2: Descriptive statistics of the parameters studied in Males and Females

Males Females

IS |5 |IT|es Sy =I5 | £B | T38| |sd| =4

- < Ie = ©| om = > - e - S| om = >

ce |go | 2| 4 25| sl |go | =8 4 23| = &

o | sd | om 2| &2 £5 2+ |8d | on 2| &2 &5

cs - — cs - —

. . T|xiZ|“g|"© x T|XI| -
Number 100 100 100 100 100 100 100 100 100 100 100 100
Mean 18.784 | 18.759 | 8.527 | 8.429 | 8.123 | 8.101 | 17.151 | 17.088 | 7.670 | 7.570 | 7.606 | 7.571
Std. Error of 0.083 | 0.086 | 0.036 | 0.033 | 0.048 | 0.046 | 0.070 | 0.070 | 0.031 | 0.030 | 0.042 | 0.040
Mean
Std. Deviation 0.833 0.865 | 0.363 | 0.337 | 0.484 | 0.461 | 0.701 0.704 | 0.313 | 0.300 | 0.422 | 0.403
Minimum 17.00 16.90 7.80 7.70 6.90 7.00 15.50 15.50 7.00 6.90 6.60 6.60
Maximum 21.00 | 21.00 | 930 | 9.30 | 9.20 | 9.20 | 19.70 | 19.70 | 850 | 850 | 9.00 | 9.10

Table-3: Paired sample “t” test showing statistical difference between right and left side in Males and Females

Males Females
c [ [ o~ ~~ c 15 — [Vl )
Paired Samples gl 2 % 8| - 3 2|8 a % 8| -3 g
> i) n & = | ) n s
Pair 1 | Right Hand Length & ol o 9| = ~ o o < | w 5
Left Hand Length g3 3825 g 8318|358
ol o Q| o o ol ol o | o S
Pair 2 | Right Hand Breadth & ol <! o « X ol &l & | o X
o o
Left Hand Breadth S Y 59|28 235913518
ol o] o| © S ol o]l o | © S
Pair 3 | Right Middle Finger Length NEEEIRE © ol ol b | <« £,
& g 381849 |84 8|8 |3y
Left Middle Finger Length o| o Q| o o ol o]l o | o S

* Statistically Significant (p<0.05)

Table-4: Shows correlation between the stature of an individual and various parameters studied in Males and

Females
Parameter Males Females

Pearson Sig. (2-tailed) | Pearson Sig. (2-tailed)

Correlation Correlation
Right Hand Length 0.689 0.000** 0.629 0.000*
Left Hand Length 0.679 0.000** 0.652 0.000*
Right Hand Breadth 0.200 0.047* 0.465 0.000*
Left Hand Breadth 0.261 0.009** 0.480 0.000*
Right Middle Finger Length 0.605 0.000** 0.586 0.000*
Left Middle Finger Length 0.591 0.000** 0.628 0.000*

**_ Correlation is significant at the | *. Correlation is significant at

0.01 level (2-tailed) the 0.01 level (2-tailed)

*. Correlation is significant at the 0.05

level (2-tailed)
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Table-5: Showing Linear regression equation for various parameters studied in Males and Females

Linear Regression Equations in Males

Linear Regression Equations in Females

Stature = Constant + Regression

Coefficient

Coefficient of
Determination

Stature = Constant + Regression
Coefficient

Coefficient of
Determination

(Dimension) + Standard Error of (®) (Dimension) + Standard Error of (&)
Estimate Estimate
Stature = 73.68 + 5.27(Right Hand Length) 0.474 Stature = 73.42 + 4.92(Right Hand 0.395
+4.65 Length) + 4.29
Stature = 78.80 + 5.01(Left Hand Length) = 0.461 Stature = 71.11 + 5.08(Left Hand Length) 0.424
4.71 +4.18
Stature = 14291 + 3.50(Right Hand 0.039 Stature = 95.52 + 8.13(Right Hand 0.215
Breadth) + 6.28 Breadth) + 4.89
Stature = 131.18 + 4.93(Left Hand Breadth) 0.068 Stature = 91.46 + 8.77(Left Hand 0.230
+6.19 Breadth) + 4.84
Stature = 108.01 + 7.97(Right Middle 0.366 Stature = 99.96 + 7.62(Right Middle 0.343
Finger Length)+5.10 Finger Length)+ 4.47
Stature = 106.44 + 8.18(Left Middle Finger 0.349 Stature = 93.14 + 8.55(Left Middle Finger 0.393
Length)+ 5.17 Length) + 4.30

Table-6: Showing multiple regression equation for various parameters studied.

Multiple Regression Equations r2

Stature = 30.24 + 5.93(Right Hand Length) + 3.52(Right Hand Breadth) + 4.83 0.745
Stature = 32.16 + 5.54(Left Hand Length) + 4.23(Left Hand Breadth) + 4.76 0.752
Stature = 37.68+7.64(Right Middle Finger Length)+8.33(Right Hand Breadth) + 5.66 0.649
Stature = 35.49+7.66(Left Middle Finger Length)+8.73(Left Hand Breadth) + 5.48 0.671
Stature = 31.02 + 6.34(Right Hand Length) + 3.43(Right Hand Breadth) — 0.94(Right Middle Finger Length) + 4.83 0.745
Stature = 33.09 + 5.92(Left Hand Length) + 4.17 (Left Hand Breadth) — 0.94(Left Middle Finger Length) + 4.76 0.753

Table-7: Showing the Minimum, Maximum and Mean of the observed value of stature and values predicted by regression
equation from various parameters in Males and Females.

Males Females
Minimum Maximum Mean Minimum Maximum Mean
(cm) (cm) (cm) (cm) (cm) (cm)
Observed Value 157.50 188.50 172.77 147 175 157.92
(Actual Stature)
Right Hand Length 163.36 184.46 172.75 149 170.48 157.92
Left Hand Length 163.47 184.01 172.73 149.85 171.19 157.92
Right Hand Breadth 170.22 175.48 172.77 152.47 164.67 157.92
Left Hand Breadth 169.17 177.07 172.77 152.04 166.08 157.92
Right Middle Finger Length 163.02 181.36 172.77 150.26 168.54 157.92
Left Middle Finger Length 163.75 181.76 172.77 149.61 176.23 157.91
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Fig-1: Depicting the comparison between observed (actual) and predicted values of stature by various regression parameters in Males
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Fig-11: Depicting the comparison between observed (actual) and predicted values of stature by various regression parameters in Females

Table 1 shows distribution of stature among
study population, ranging from 157.50 — 188.50 ¢cm in
males and 147 — 175 cm in females. The mean stature
among males is 172.77 cm with the standard deviation
of £6.384 cm and the mean stature among females is
157.92 cm with the standard deviation of + 5.495 cm.
The overall mean stature of the population is 165.35 cm
with the standard deviation of +9.524 cm. Table 2
shows the descriptive statistics of various parameters
studied in males. The mean hand length of 18.784
(SD+0.833) cm on right side, mean hand breadth of
8.527 (SD+0.363) cm on right side and length of middle
finger of 8.123 (SDx0.484) cm on right side, all
indicate that the various descriptive parameters are
more on right side as compared to left side. The table
also shows the descriptive statistics of various
parameters studied in females. The mean hand length of
17.151 (SD+£0.701) cm on right side, mean hand breadth
of 7.670 (SD£0.313) cm on right side and length of
middle finger of 7.606 (SD+0.422) cm on right side all
indicate that in case of females also, the various
descriptive parameters are more on right side as
compared to left side. Table 3 shows the statistical
analysis in the above mentioned table indicates that the
bilateral variations were statistically insignificant for all
the measurements except Hand Breadth which was
found to be statistically significant (P<0.05) in males.
The statistical analysis in the above mentioned table
also indicated that the bilateral variations were
statistically significant for all the measurements in
females. Table 4 shows the correlation of stature with
various other parameters studied in males. It is also
observed that in males the length parameters show
greater correlation than the breadth parameters and the
highest correlation is shown by the Right Hand Length
(0.689) and lowest correlation is shown by Right Hand
Breadth (0.200). All the parameters exhibit statistically
significant positive correlation with stature. The above
table also shows the correlation of stature with various
other parameters studied in females. It is also observed
that in females also the length parameters show greater
correlation than the breadth parameters and the highest
correlation is shown by the Left Hand Length (0.652)

and lowest correlation is shown by Right Hand Breadth
(0.465). All the parameters exhibit statistically highly
significant (p<0.01) positive correlation with stature.
Table 5 shows linear regression equations predicting
stature using various parameters in males. The
equations also exhibit Standard Error of Estimate
(SEE).The SEE predicts the deviation of estimated
stature from the actual stature. It ranges between + 4.65
to £ 6.28. Lower values indicate greater reliability in the
estimated stature. Right Hand Length exhibits a lower
value in males and gives better reliability in prediction
of stature. The table also shows the power of prediction
or coefficient of determination (r?), which is a measure
of how well the variation in one variable explains the
variation of the other. In case of males it is the right
hand length which has the highest prediction power (r?
= 0.474) and the right hand breadth has the lowest
prediction power (r? = 0.039).Table 6 presents multiple
regression equations for the estimation of stature from
different combination of hand dimensions. It is
observed that the multiple regression equations reveal
lower values of SEE (+4.76 to +5.66). Suggesting that
multiple regression equations are better formulae for
stature estimation as compared to linear regression
equations. Table 7 depicting mean predicted value of
stature through the regression function, which is almost
similar to the mean observed value; however the
minimum and maximum value indicated that there were
differences in the predicted and observed value. The
difference in the minimum predicted value was around
5 to 12 cm and the maximum was around 4 to 13 cm.
The table also depicts in case of females the mean
predicted value of stature, through the regression
function, is similar to the mean observed value;
however the minimum and maximum value indicated
that there are differences in the predicted and observed
value. The difference in the minimum predicted value
was around 2 to 5 cm and the maximum was around 2
to 10 cm. Using the regression equations derived in the
study, regression lines have been plotted depicting a
significant positive correlation between stature and
hand dimensions in males, females and in total.
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DiscussION

Identification is the determination of
individuality of a person based on certain physical
characteristics i.e., exact fixation of the personality. In
partial or incomplete identification, certain facts are
determined e.g., race, age, sex, stature etc.

The interest in the estimation of stature for
identification already existed in antiquity. The skeleton
is one part of the body that resists all environmental
insult for maximum time and thus, can be a valuable
tool in identification. Stature is a parameter that can be
estimated even in mutilated and dismembered bodies, as
well as in fragmentary human remains [15].

Over many decades, a close relationship
between stature and dimensions of various body
segments are reported and the results are frequently
used in the medico-legal investigations.

In this cross-sectional descriptive study an
attempt was made to estimate stature of a person by
using its hand length, hand breadth and length of middle
finger of both sides. Males and females aged between
18 to 25 years, who were born and brought up in the
Jammu and Kashmir state were included. Measurement
of hand length, hand breadth and length of middle
finger of both hands of each subject was taken. As it is
not always possible to measure all the variables, so it is
useful to have separate regression equations available
for each variable. The prediction function was derived
through linear and multiple regression equations from
each parameter for both, males and females, separately.

The results of the present study showed that
the dimensions of the hand can successfully be used for
the estimation of stature by law enforcement agencies
and forensic scientists. The only precaution to be taken
into consideration is that these formulae are applicable
to the population of Jammu and Kashmir, due to
inherent population variations in these dimensions,
which may be attributed to genetic and environmental
factors like climate, nutrition etc.

In the present study males showed higher mean
values in all the parameters studied, than among
females and the differences in these measurements was
found to be statistically significant (p<0.001). Hence
our findings reveal a clear pattern of sexual dimorphism
with females, consistently having smaller stature, hand
length, hand breadth and length of middle finger
compared to their male counterparts and this is in line
with the findings of earlier studies done in this regard
by — Isurani et al. [16], Agrawal et al. [17] and Jethva et
al. [18].

These statistical significant differences may be
due to the early pubertal growth spurt in girls that stops
early, under the influence of oestrogen, which causes
early fusion of epiphysis. In males although the growth

spurt occurs comparatively later, they continue to grow
for a longer period under the influence of testosterone.
This reason necessitates different equations for males
and females.

The mean stature found in our study was
172.77 (SD % 6.38) cm in males and 157.92 (SD + 5.49)
cm in females. The males having greater stature than
females and this difference was found to be statistically
highly significant (P<0.001).

These results were comparable with the
previous studies conducted by Abdul-Malek et al. [19],
Jasuja [20] and Krishan and Sharma [21] all of them
have observed that the mean stature was greater in
males than females.

This suggests that the formula for one sex
cannot be applied to estimate stature of the other sex.

The mean stature found by different authors in
India in different regions or states is slightly different
[3] and this can be explained by the different genetic
constitution, environmental factors and nutrition in
different population groups.

In our study we observed that the hand
dimensions of the males are more than the hand
dimensions of females and this difference was
statistically highly significant (p<0.001). This finding is
in agreement with various studies conducted on hand
dimensions in different adult populations — Sanli et al.
[22] in Turkish population; Krishan and Sharma [21] in
North Indian population; Agnihotri et al. [23] in
Mauritian population; also reported larger hand
dimensions in males than females. Similar results were
observed by Rastogi et al. [24] for the middle finger
length.

Variations were also noted in the hand
dimensions of same sex in different study populations.
Anthropometric parameters like hand dimensions are
genetically determined and hence are known to vary
between different ethnic groups.

As far as bilateral asymmetry is concerned in
our study, all the parameters i.e., hand length, hand
breadth and length of middle finger, shows statistically
significant bilateral asymmetry (p<0.05) in both males
and females except for the hand length and length of
middle finger in males, where the bilateral asymmetry
was not statistically significant.

Our study is in accordance with the study
conducted by Krishan and Sharma [21] and Ishak et al.
[25], in which they reported that bilateral variation was
statistically significant for hand breadth only.
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Our study is also in consonance with the study
conducted by Abdul-Malek et al. [19], in which they
demonstrated right and left differences only for hand
breadth.

As far as middle finger is concerned, a study
conducted by Rastogi et al. [24] observed significant
differences in the measurements and formulae for males
and females. These differences were statistically
insignificant when values were compared between
subjects of the same sex in North and South Indians and
also between the dominant and non-dominant hand.

This shows that if sex and race are known and
side of hand is known then stature can be estimated
more precisely using any of the regression formulae.

All  the parameters showed statistically
significant positive correlation with stature in the
present study and thus can be successfully utilized for
the stature estimation.

In males right hand length with correlation
coefficient of r = +0.689 followed by left hand length
with correlation coefficient of r = +0.679, exhibits
comparatively higher correlation with stature and these
correlations are  statistically  highly significant
(p<0.001). The right hand breadth, with statistically
significant, correlation coefficient of r = +0.200,
exhibits comparatively least correlation with stature.

Thus in males, right hand length is the best
parameter for the estimation of stature followed by left
hand length.

In females left hand length with correlation
coefficient of r = +0.652 followed by right hand length
with correlation coefficient of r = +0.629, exhibits
comparatively higher correlation with stature and these
correlations are statistically  highly  significant
(p<0.001). The right hand breadth, with statistically
significant, correlation coefficient of r = +0.200,
exhibits comparatively least correlation with stature.

Thus in females left hand length is the best
parameter for the estimation of stature followed by right
hand length.

Overall, both in males and females, it is the left
hand length which exhibits, statistically highly
significant, highest correlation coefficient with stature (r
= +0.855) and the right middle finger length the least (r
= +0.711).

These observations of our study are in
agreement with the study done by Ishak et al. [25],
according to which the variable most strongly correlated
to stature is hand length — the same relationship was
explained for the left and right hand in each sex.

Our results were not in consonance with the
study conducted by Modibbo et al. [26], where they
observed hand breadth was having higher statistically
significant correlation (r = +0.62) with stature as
compared to hand length (r = +0.60). Therefore
according to this study hand breadth is the best
parameter to estimate stature.

Srivastava and Yadav [27] — conducted a study
on 100 males and 123 females for the reconstruction of
stature using hand and foot dimensions among Indian
population and observed that comparatively hand length
exhibits statistically significant higher correlation
coefficient of r = +0.61 than hand breadth, r = +0.34, in
males. While as in females it was hand breadth which
was having higher correlation coefficient (r = +0.31)
than hand length (r = +0.30).

The differences in the correlation coefficient in
various studies may be attributed to obvious genetic and
possible environmental factors.

In our study it may be emphasized that all
measurements exhibit higher values of correlation
coefficient in both sexes and thus offer a reliable
estimate of stature for both males and females of this
region.

The presence of a positive linearity between
the study variables and the stature facilitates
formulation of regression equations which can be
successfully utilized for the stature estimation.

Both linear and multiple regression equations
were evolved and it was found that by applying these
equations, minimum and maximum actual stature and
the stature estimated from bilateral hand length among
males and females varied but, the mean value of actual
stature of males (172.77cm) and stature estimated from
bilateral hand length (172.7cm) was almost similar.
Similarly, the mean value of actual stature of females
(157.92cm) and stature estimated from bilateral hand
length (157.92cm) was same.

These findings are in accordance to the study
conducted by Krishan and Sharma Y, wherein they
also observed greater variation of estimated minimum
and maximum stature with respect to the actual
minimum and maximum stature, but the mean value
estimates were close to each other.

In order to assess the accuracy of our
regression equations, the Standard Error of Estimate
(SEE) was derived, which predicts the deviation of
estimated stature from the actual stature. Lower the SEE
value more accurate will be the regression model. In our
study the SEE was lowest for the right hand length
(SEE % 4.65cm) in males and in case of females it was
lowest for left hand length (SEE + 4.18cm). Expectedly,
other researches also demonstrated that this is the most
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accurate measurement for estimating stature, albeit their
regression models have a higher accuracy: e.g. Sanli et
al. [22] +£3.50cm; Rastogi et al. [24] £3.65cm; Krishan
and Sharma [21] +£3.78cm. This improved accuracy may
possibly be attributed to the lack of diversity in their
sample populations, specifically in terms of genetic
variability.

With regards to our multiple regression models
for hand measurements, we demonstrated that the
multiple regression equations give increased prediction
accuracy with SEE ranging from (£4.76 to +5.66)cm
compared to overall linear regression model with SEE
ranging from (£4.95 to £6.71)cm. These findings are in
agreement with the studies conducted by Krishan and
Sharma ! and Sanli et al. [22]. Rastogi et al. [24]
suggests that when predicting stature “...multiple
regression equations give more accurate results”.

The other value determined in our study is the
coefficient of determination or power of prediction (r%),
which determines the strength of association between
the parameters and r> x 100 gives the percentile
contribution of significant factors to dependent
variables. It means the percentage that a dimension
contributes to the variation in the dependent variable
(i.e. stature).

The value of r? in males range from 0.039 to
0.474, with highest value for the right hand length
(0.474), which indicates that 47.4% of the prediction of
stature can be attributed to the right hand length. So the
highest power of prediction of stature in case of males
is for right hand length.

Similarly, in case of females the value of r?
ranges from 0.215 to 0.424, with highest value for the
left hand length (0.424), which indicates that 42.4% of
the prediction of stature can be attributed to the left
hand length. So the highest power of prediction of
stature in case of females is for left hand length.

The coefficient of determination obtained
through multiple regression models for both sexes
ranges from 6.49 to 7.53. The highest being 7.53 for left
hand length + left hand breadth + left middle finger
length indicating that 75.3% of prediction of stature can
be contributed to these three parameters. This is in
contrast to 73% by left hand length, 57.8% by left hand
breadth and 53.5% for left middle finger length
individually. This confirms that prediction power of
regression equations taking multiple parameters is more
than the linear regression equations, taking a single
parameter.

These findings are in accordance with the
findings of a study conducted by Abdel-Malek et al.
[19], where they used multiple regression model. The
coefficient of determination (r’) was 0.72, which
suggests 72% of variation in height could be attributed

to hand length and hand breadth, out of which 68%
variation in height relates to variation in hand length
and only 4% relates to variation in hand breadth which
means that hand length was highly predictive of stature
when compared to hand breadth.

CONCLUSION

It is concluded that dimensions of hand
provides good reliability in estimation of stature. The
highest correlation coefficient between stature and right
hand length in males and left hand length in case of
females, with lowest standard error of estimate,
indicates that comparatively hand length provides
highest reliability and accuracy in estimating stature in
both males and females. By deriving the population
specific linear and multiple regression equations, we
can determine the height of a person reliably from the
dimensions of hand, provided that the person belongs to
the Jammu and Kashmir region.
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