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ABSTRACT   

Introduction:The measurement of a person's height may be used for mass catastrophes, ethnographic study, and a variety of 
medical-legal applications. Materials and Methods: A stadiometer was used to measure height, and a spreading calliper was 
used to assess percutaneous tibial length. Technique for measuring stature: The subject was instructed to stand straight, with eyes 

front, both arms at the sides of the body, palms facing forward, both legs parallel to one another, both feet linked, big toe  facing 
forward, and the head adjusted in the Frankfurt plane. Results: This suggests that the sample accurately reflected the population 
it was taken from. For both boys and females, the correlation values for tibial length and stature were close to +1, indicating a 
strong relationship. To evaluate the significance of correlation coefficients, a null hypothesis was established. Conclusion: The 
results of this investigation showed that height and percutaneous tibial length are positively correlated. For the estimate of height, 
separate formulas are required for men and females. 
Keyword: Percutaneous,Tibia, Forensic Experts, Determining the Height  
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INTRODUCTION 

The measurement of a person's height may be used for 
mass catastrophes, ethnographic study, and a variety 

of medical-legal applications. The manifestation of 

internal structure and tissue components, which are 

influenced by hereditary and environmental factors, 

are intimately linked to an individual's sex, form, and 

type, and these factors are directly tied to 

anthrapometric features.1 In this regard, several 

investigations have been carried out, and various 

regression equation formulas have been developed to 

link height with percutaneous length of tibia (PCLT). 

The foundation for assessing stature is the research of 
Trotter and Gleser, Dupertutis and Hadden, and 

Trotter, not just for American Whites and Blacks, but 

also with the goal of resolving the complete statural 

reconstruction issue.2,3,4,5,6 "There is a reasonably and 

relatively constant average stature which is devoid of 

any trend of variation for all the 4 groups born 

between 1840 and 1895," Trotter and Gleser had 
determined. Between 1895 and 1905, there was a trend 

for the Black American population, both male and 

female, to somewhat grow in height. The status of an 

individual is influenced by a number of elements, such 

as race, regional climate, food, and genetics.7 

Research must be conducted for a particular 

demographic since the correlation factor of one 

location will not hold true for another. Since dry bone 

is a laborious and time-consuming process that 

requires cleaning and preparing the bone, long bone 

percutaneous length is a more effective way to 

calculate stature.
8
The majority of prediction 

algorithms are based on the length of the tibia, femur, 

and fibula since lower limb length is crucial in 

determining an individual's standing height.
9
Since the 

tibia is subcutaneous, it is simple to measure in a live 
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population.
10

Since the link between tall and long 

bones determines an individual's gender and ethnicity, 

there are no generally accepted methods for 

calculating stature based on long bone length.
11 

Many existing studies focus on generalized equations 

that may not be applicable across diverse populations 

due to genetic, environmental, and ethnic variations. 
Moreover, while the relationship between tibial length 

and stature has been well established, there is a need 

for population-specific regression equations to 

enhance the accuracy of height estimation. The 

research gap lies in the limited availability of region-

specific and gender-specific formulas that can provide 

more precise stature predictions, addressing the 

variability in body proportions across different 

demographic groups. This study aims to bridge this 

gap by developing separate estimation formulas for 

males and females based on percutaneous tibial length, 

ensuring more accurate and reliable results in forensic 
and anthropological contexts. 

 

MATERIALS AND METHODS 

Only individuals who were able to participate with 

written informed consent were included in the study. 

This retrospective study's cross-sectional design was 
carried out between April 2016 and March 2017.The 

age range was specified from 18 to 60. By random 

selection, 530 people who seemed apparently healthy 

(295 men and 235 women) were included in this 

research. In this study a total of 530 (N) healthy adult   

people were taken by the help of statistical formula for 

the cross-sectional study (n=z2p(100-p)/e2).12 A 

stadiometer was used to measure height, and a 

spreading calliper was used to assess percutaneous 
tibial length. Technique for measuring stature: The 

subject was instructed to stand straight, with eyes front, 

both arms at the sides of the body, palms facing 

forward, both legs parallel to one another, both feet 

linked, big toe facing forward, and the head adjusted in 

the Frankfurt plane. The whole measurement was 

obtained by moving the sliding horizontal bar all the 

way up to the vertex. Participants with a history of 

trauma or fracture that resulted in skeletal abnormalities 

of the spine, limbs, or pelvis were excluded from the 

research in advance. 

 

RESULTS 

Table 1 displays the sample's descriptive statistics. Both 

the male and female sample standard deviations for 

standing height were quite close to the population 

standard deviation. This suggests that the sample 

accurately reflected the population it was taken from. 

For both boys and females, the correlation values for 

tibial length and stature were close to +1, indicating a 

strong relationship. To evaluate the significance of 

correlation coefficients, a null hypothesis was 

established. 

 

Table 1: Descriptive Statistics of the Sample 

Statistical parameters Males Females 

Sample size (n)  295 235 

 Range 18 - 60 18 - 50 

Age (years) Mean 33.2 29.22 

 Mean 161.18 159.11 

 Range 143.6-179.1 141-178.6 

Standing height (cm.) Sample S.D. ±8.82 ±10.60 

 Population S.D. ±9.599 ±8.014 

 Mean 36.19 34.76 

 Range 29.4-48.8 28.6-41.6 

Percutaneoustibial length 

(cm.) 

Sample S.D. ±5.06 ±4.67 

 Population S.D. ±4.733 ±4.123 

Correlation coefficient (r) 0.96 0.96 

 

Both sexes in the 18–60 age range are included in this research. All individuals' height and percutaneous tibial 

length were measured, and the mean, standard deviation (±SD), standard error (SE), and range (minimum and 

maximum) were computed for statistical analysis. To determine if there is a significant connection between the 

parameters, the regression equation was also created using Pearson's correlation coefficient and the student's t-test 

with its p-value of significance for each parameter. Table 2 displays the statistical association between the ages of 
the men, females, and both sexes. 
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Table 2:  Statistical Correlation between the Age of the Males, Females and Also Both the Sexes. 

Group Male Female Both sexes 

Number of Population 295 235 530 

Mean 21.57 20.11 21.28 

Standard Deviation (±) 3.90 3.17 3.60 

Variance 5.40 3.39 4.7 

Minimum 20 20 20 

Maximum 27 27 27 

 

Table 3 displays the regression equations as they were computed. These equations have a very low standard error of 

estimation (males ± 0.19, females ± 0.18). These low standard error of estimate values for both boys and females 

provide sufficient statistical support for the equations proposed in this work. 

 

Table 3: The Regression Equations 

Side Male Female 

Irrespective of side S= 79.80 + 4.51T S=72.11 + 4.73T 

Right tibia S = 79.77 +4.41 T S = 71 + 4.71 T 

Left tibia S= 79.88 + 4.41 T S = 71.17 + 4.71 T 

 

Discussion 

According to this research, there is a substantial 

correlation between height and percutaneous tibial 

length in Gujarati natives of both sexes. Pearson (1899) 

developed regression formulas for calculating stature 

using Rollet's data. The right side's lengthy bone 

segments were the only ones used. Pearson made a 

substantial contribution to the development of stature 

assessment. Trotter and Gleser sought to establish a 

new formula for Indians because they believe that as 
the world's population becomes larger, the link between 

long bone height and length changes and new formulae 

are needed for every generation,
13 

varying parts of India 

and the globe have varying statures.
14

A diverse range 

of religions, castes, tribes, cultures, and geographical 

locations make up the Indian people. Indian size and 

construction were discovered to be diverse in various 

places of the globe. The many castes and tribes also 

have an impact on height, in addition to regional 

variations. In the same Madhya Pradesh state, the 

Barelas (tribe) and Bhils (tribe) had computed mean 

statures of 161.5 cm and 160 cm, respectively.
15

Bose 

reports that the average status in western Bangal is 

166.6 cm.16 According to Mohanty, the average height 

of Oriya men is 162.2 cm. Kolte PM et al. calculated 

that the average male height in the Marathwada region 

of Maharashtra was 163.7 cm.
17 

In contrast, Patil T.L. 

et al. discovered that the average male status in the 

Vidarbha area of Maharashtra was 161.9 cm.
18

The 

average tibia length for males and females is 42.42 cm 

and 40.00 cm, respectively, for the Kori people of 

North India. This makes it very evident that one 
region's regression coefficient does not apply to 

another. The Kori people of North India had the longest 

tibias on average, measuring 42.42 cm for men and 

40.00 cm for women. This demonstrates unequivocally 

that a region's regression coefficient does not apply to 

another.19 

 

Key Insights 

 A strong positive correlation was observed between 

percutaneous tibial length and stature, indicating its 

reliability in height estimation. 

 Separate estimation formulas for males and 

females are necessary due to gender-based 
differences in body proportions. 

 The study reaffirms the importance of tibial length 

as a predictor of stature, particularly in forensic and 

anthropological applications. 

 

Limitations 

 Measurements were conducted manually using a 

stadiometer and spreading calliper, which may 

introduce human error and slight inconsistencies. 

 Soft tissue variations and postural differences could 

have influenced the accuracy of percutaneous tibial 
length measurements. 

 The study did not account for factors such 

as nutritional status, genetic predisposition, or 

medical conditions that may affect height and limb 

proportions. 

 

Future Recommendations 

Future studies should include a larger and more diverse 

population to improve the generalizability of the 

findings across different ethnic and regional groups. 

The use of imaging techniques such as CT scans or 
digital anthropometry can enhance measurement 

precision and reduce human error. 
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CONCLUSION 
The results of this investigation showed that height and 

percutaneous tibial length are positively correlated. For 

the estimate of height, separate formulas are required 

for men and females. For a more precise estimate of the 
average Indian population, two regression models that 

account for the ethnic, regional, gender, and secular 

variations in tibial length might be used. Therefore, 

both anthropologists and forensic experts may benefit 

greatly from this work. 
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