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ABSTRACT

Hand anthropometry plays an important role in forensic identification, ergonomics, and
anatomical studies. The present study was conducted to evaluate hand length among males
and females and to determine the significance of gender differences in hand dimensions. A
total of 400 participants were included in the study, comprising 200 males and 200 females.
Hand length measurements were taken for both the right and left hands, and the data were
analysed using descriptive statistics and independent sample t-tests. The results showed that
males had greater mean hand lengths than females on both sides. In males, the mean hand
length was 18.13 + 0.99 cm for the right hand and 18.20 + 0.97 cm for the left hand. In
females, the mean hand length was 16.31 + 0.59 cm for the right hand and 16.32 + 0.82 cm
for the left hand. Independent sample t-test analysis demonstrated highly significant
differences between males and females for both right- and left-hand lengths, with t-values of
22.21 and 20.61, respectively, and p-values of 0.000. The study concluded that hand length is
significantly greater in males compared to females. These findings may be useful in forensic
science, ergonomics, clinical practice, and biometric identification.
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Introduction:

Anthropometry refers to the systematic measurement of the physical dimensions and
composition of the human body.[1] It plays a crucial role in various fields such as forensic
science, ergonomics, anatomy, physical anthropology, biomechanics, and industrial design.
Among different anthropometric parameters, hand measurements are particularly significant
because the hand is involved in almost every human activity. [2]
Hand length is commonly used in forensic investigations for estimating stature, sex
determination, and identification of unknown individuals.[3] Variations in hand dimensions
occur due to genetic, environmental, nutritional, occupational, and ethnic factors. Therefore,
region-specific anthropometric data are essential for accurate scientific analysis. [4,5]
Madhya Pradesh, located in central India, has a diverse population with variations in
ethnicity, lifestyle, and socioeconomic background. [6,7] Despite several anthropometric
studies conducted in India, limited data are available regarding hand length among the
population of Madhya Pradesh. Hence, the present study was undertaken to analyze hand
length measurements and establish baseline anthropometric standards for this population.
Aim And Objectives:
Aim: To measure the Length of hands of males and females among the Population of
Madhya
Objectives:

e To measure the hand length among adults of Madhya Pradesh.

e To compare hand length between males and females.

e To evaluate differences between right- and left-hand lengths.

e To establish anthropometric reference data for forensic and ergonomic applications.
Material and Method:

This study was conducted in the Department of Anatomy at Index Medical College, Research
Centre & Hospital, Malwanchal University, Indore. The study group comprised 400 people
(200 males and 200 females) who were randomly selected from Madhya Pradesh. The study
was conducted after obtaining approval from the institutional research and ethics committee.
Written consent was obtained from all the subjects, and the method was explained properly to

them.
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Study Design: Cross-sectional observational study.
Inclusion criteria:
o Healthy adults aged 18-45 years.
e Individuals born and residing in Madhya Pradesh.
e Subjects were to participate in the study. 403
Exclusion Criteria:
e Individuals with congenital deformities.
« History of trauma, fractures, or surgery affecting the hand.
The method of taking measurements was explained to all subjects.
Hand length: - (Fig. 1)
e Hand length will be measured using a Digital Vernier Caliper.
e The measurements will be taken with the subjects sitting on a chair in a relaxed
position.
e The subject will be asked to place their hand straight and in full supination with the
dorsal surface resting on a flat table.
e Hand length will be measured from the midpoint of the distal crease of the wrist to the

tip of the middle finger with the fingers extended.

Figure 1: Measurement of Hand Length Using Digital Vernier Caliper.

Statistical analysis: Data were analyzed using statistical software. Mean, standard deviation,
t-test, and correlation were calculated. A p-value less than 0.05 was considered statistically

significant.
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Results and observations

Sample Side |
Parameter g I Gender Mean+SD
size
Right 18.130.99 |
200 Male ~ ~-
fale Left ‘ 18.20+0.97
Hand length 4
’ Right 16.3120,59 ‘
200 Female
Left 16.3240.82

Table .1. show the mean and SD of hand length of males and females.

Side Between
group
Parameter Sample size Gender comparison
independence
| | t test
200 nght Male tlest 22.2]
Hand length | Female | pvalue0.000
>00 Left Male t test 20.61
) female | p value 0.000

Table. 2. shows the comparison of hand length between males and females

Table 1 presents the descriptive statistics of hand length for both male and female
participants, comparing the right and left hands. A total of 200 male and 200 female
participants were included in the study. Among males, the mean right-hand length was 18.13
+ 0.99 cm, while the mean left-hand length was slightly higher at 18.20 + 0.97 cm. In
females, the mean right-hand length was 16.31 £ 0.59 cm, and the mean left-hand length was
16.32 £ 0.82 cm. The findings indicate that males had greater hand length measurements than
females on both sides. In addition, the difference between right- and left-hand length within
the same gender was minimal, suggesting bilateral symmetry in hand dimensions.

Table 2 shows the comparison of hand length between males and females using the
independent sample t-test. For the right hand, the calculated t-value was 22.21 with a p-value
of 0.000, indicating a highly statistically significant difference between males and females.
Similarly, for the left hand, the t-value was 20.61 with a p-value of 0.000, which also
demonstrates a highly significant gender difference in hand length. Since the p-values were
less than 0.05, the null hypothesis was rejected, confirming that hand length differs

significantly between males and females for both the right and left hands.
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Discussion:

The present study evaluated hand length among male and female participants and compared
the measurements between genders.[8] The results demonstrated that males possess
significantly greater hand lengths than females on both the right and left sides. [9] These
findings are consistent with general anthropometric principles, which state that males usually
have larger body dimensions due to differences in skeletal growth, muscle mass, and
hormonal influences. [10] In the current study, male participants exhibited mean hand lengths
of 18.13 + 0.99 cm on the right side and 18.20 + 0.97 cm on the left side. Female participants
showed lower mean values, with 16.31 + 0.59 cm on the right side and 16.32 + 0.82 cm on
the left side. The observed differences indicate clear sexual dimorphism in hand
measurements.

The independent t-test analysis further confirmed these observations statistically. The
obtained t-values (22.21 for the right hand and 20.61 for the left hand) were very high,
accompanied by p-values of 0.000, demonstrating highly significant differences between
male and female hand lengths. This statistical significance suggests that gender has a strong
influence on hand dimensions.

Another important observation from the study is the minimal variation between right- and
left-hand measurements within the same gender group. This indicates that hand length is
relatively symmetrical bilaterally and that dominance of one side may not substantially
influence overall hand length. These findings have practical importance in several fields,
including forensic anthropology, ergonomics, biomechanics, and clinical anatomy. In
forensic investigations, hand measurements can assist in sex determination and identification
of unknown individuals.[10] In ergonomics and industrial design, understanding gender-
based hand dimensions can contribute to the development of tools, gloves, and equipment
that are better suited to different populations.

Overall, the study confirms that hand length is significantly greater in males than females and
can serve as a reliable anthropometric parameter for gender differentiation. Further studies
with larger and more diverse populations may provide additional insight into ethnic, regional,
and age-related variations in hand dimensions.

Conclusion:

The present study concluded that hand length shows significant differences between males
and females. Male participants demonstrated greater mean hand length measurements than

female participants on both the right and left sides. The independent sample t-test revealed

EISSN 1303-5150 www.neuroquantology.com

@

405


http://www.neuroquantology.com/

Neuroquantology | Feb 2026 | Volume 24 | Issue 02 | Page 401-407| Doi:. 10.48047/nq.2026.24.2.26043
Rohit Avasthi. An Anthropometric Study of Hand Length among the Population of Madhya

highly significant statistical differences between genders, with p-values less than 0.05 for
both hands.

The findings also indicated minimal variation between right- and left-hand lengths within the
same gender, suggesting bilateral symmetry in hand dimensions. Therefore, hand length can
be considered a reliable anthropometric parameter for gender differentiation. These results
may be useful in fields such as forensic anthropology, ergonomics, anatomy, and biometric
identification. Further research involving larger and more diverse populations is
recommended to strengthen the applicability of these findings across different ethnic and age
groups.
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