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Abstract:  
Introduction: Industrialization is a major breakthrough in development of any country, demanding maximum 
efficiency of work from people involved, this led to a separate branch of science called ergonomics and 
anthropometry being an integral part of it. 
Materials & Methods: This study was done randomly with the students and faculty members in the age  group 
of 18 years to 30 years. Sample size is 310, out of which 155 are males and 155 females. It was estimated 
considering the correlation, coefficient between foot length, breadth and height, weight of person (r = 0.869). The 
precision considered here was confidence interval as 95%, power as 90% and expecting the population co-relation 
as 0.92. 
Results: The data was collected after the measurements of the foot were carried out and compiled in a tabular 
form. The compiled data was subjected to statistical analysis using Statistical package for social  sciences (SPSS), 
and results obtained were analysed meticulously and the following observations were obtained. Multiple linear 
regression was used to find the independent predictors of height using length of right foot in sitting and standing 
position, length of left foot in sitting and standing position, breadth of right foot in sitting and standing position, 
and breadth of left foot in sitting and standing position. 
Conclusion: Height estimation by measurement of various long bones has been attempted by several workers. 
However foot dimensions have not frequently been used for this. Ossification and maturation in foot occurs earlier 
than the long bones and therefore during adolescence age, height could be more accurately predicted from foot 
dimensions as compared to long bones.  
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Introduction 

Industrialization is a major breakthrough in develop-
ment of any country, demanding maximum effi-
ciency of work from people involved, this led to a 
separate branch of science called ergonomics and 
anthropometry being an integral part of it. ‘Anthro-
pometry’ is a Greek word, Xanthrosman, metron 
measure. It is the science that defines physical 
measures of a person’s size, form and functional ca-
pacities. It has its implications in industrial                                                                                                                                                                     
design, ergonomics, architecture, forensic medicine 
,physiotherapy, orthopaedics, nutrition, evolution-
ary sciences, criminology, paediatrics and a vast 
ever expanding field with a wide spectrum of uses. 
Stature (standing height) is the maximum vertical 
distance from the surface on which the subject 
stands to the highest cranial point, the vertex, when 
head is held in Frankfurt plane [1]. Stature gives in-
sight into the anthropometric characteristics of a 

population. Its estimation is considered to be an im-
portant assessment in the identification of unknown 
human remains [2,3] Forensic studies have shown 
that the mature foot is not only unique to an individ-
ual but also gives highly valuable clue regarding per-
sonal identity in a crime or accident scene [4]. 
Growth, which is the vital process, is measured by 
measuring the height of a person, which itself is a 
sum of the length of certain long bones and append-
ages of the body represent certain relationship with 
form of proportions to the total stature. Population 
based differences exist in both metric and morpho-
logical features of the skeleton and these have 
changed over the time. Therefore, it is vital for bio-
logical anthropologists to conduct up-to-date re-
search on diverse population groups residing in dif-
ferent geographic zones. Height estimation by meas-
urement of various long bones has been attempted 
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by several workers. However, foot dimensions have 
not frequently been used for this. Ossification and 
maturation in foot occurs earlier than the long bones 
and therefore during adolescence age, height could 
be more accurately predicted from foot dimensions 
as compared to long bones. 

Materials and Methods 

This study was done randomly with the students and 
faculty members in the age group of 18 years to 30 
years Materials used: 

Materials used for the present study are: 

• Osteometric board 
• Digital weighing machine 
• Standiometer 
• Sliding vernier caliper 

Exclusion Criteria: Subjects below 17 years and 
above 31 years, those with skeletal abnormalities of 
axial skeleton, lower extremities and   pathological 
conditions with regard to foot. 

Sample Size: Sample size is 310, out of which 155 
are males and 155 females. It was estimated consid-
ering the co-relation co-efficient between foot 
length, breadth and height, weight of person (r = 
0.869). The precision considered here was confi-
dence interval as 95%, power as 90% and expecting 
the population co-relation as 0.92. 

Results 

The data was collected after the measurements of the 
foot were carried out and compiled in a tabular form. 
The compiled data was subjected to statistical anal-
ysis using Statistical package for social sciences 
(SPSS), and results obtained were analysed meticu-
lously and the following observations were ob-
tained. Multiple linear regression was used to find 
the independent predictors of height using length of 
right foot in sitting and standing position, length of 
left foot in sitting and standing position, breadth of 

right foot in sitting and standing position, and 
breadth of left foot in sitting and standing position. 

Height: It was found that in males 68 percentage of 
the variation in height can be predicted using the 
foot length and breadth factors. In females 54 per-
centage of the variation can be predicted using foot 
length and breadth parameters. 

In males length of the right foot in standing position, 
breadth of the right foot in standing position and 
breadth of the left foot in standing position was 
found to be the most correlated parameters with the 
height of a person. In females’ length of the left foot 
in standing position was found to be the most corre-
lated parameter with the height. These parameters 
can be used to predict height of a person by deriving 
a regression formula for the same. 

Weight: With respect to weight, in males 59 per-
centage of variation in weight can be predicted using 
the foot length and breadth parameters. In females 
57 percentage of variation in weight can be predicted 
using the foot length and breadth parameters. 

The predictors and parameters strongly correlating 
with respect to weight in case of males are – length 
of left foot in sitting position, breadth of left foot in 
sitting position, breadth of left foot in standing posi-
tion. 

The predictors and parameters strongly correlating 
with respect to weight in case of females are – length 
of right foot in standing position, length of right foot 
in sitting position, breadth of right foot in standing 
position and breadth of right foot in sitting position. 

Position: Difference in foot length and breadth in 
standing and sitting position was obtained indicating 
the effect of height and weight on the arches of foot. 

Correlation Coefficient: 

Males:

 

Parameter Right 
foot 
length, 
sitting 

Right foot 
length, 
standing 

Left foot 
length, 
sitting 

Left foot 
length, 
standing 

Right 
foot 
breadth, 
sitting 

Right foot 
breadth, 
standing 

left foot 
breadth,sit-
ting 

Left foot 
breadth, 
stand-
ing 

Height 0.622 0.632 0.619 0.624 0.485 0.499 0.484 0.510 
weight 0.436 0.457 0.433 0.448 0.449 0.495 0.455 0.511 

  
In males, the height is most significantly correlated with right foot length in standing position (0.632) and weight 
is most significantly correlated with left foot breadth in standing position (0.511). 

Females:
 

parameter Right foot 
length, sit-
ting 

Right 
foot 
length, 
standing 

Left foot 
length, 
sitting 

Left foot 
length, 
standing 

Right 
foot 
breadth, 
sitting 

Right foot 
breadth, 
standing 

Left foot 
breadth, 
sittting 

Left foot 
breadth, 
standing 

Height 0.523 0.525 0.528 0.543 0.019 0.054 0.026 -0.039 
Weight 0.286 0.343 0.277 0.333 0.220 0.288 0.208 0.121 
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In females the height is most significantly correlated with left foot length in standing position (0.543) and weight 
is most significantly correlated with right foot length in standing position (0.343). Correlation coefficient between 
foot length and foot breadth: 

Males: 
 

Parameter RFB(sitting) RFB(standing) LFB(sitting) LFB(standing) 
RFL(sitting) 0.410 0.445 0.381 0.421 
RFL(standing) 0.441 0.488 0.413 0.462 
LFL(sitting) 0.398 0.439 0.375 0.414 
LFL(standing) 0.439 0.487 0.413 0.458 

 
RFL – right foot length, RFB – right foot breadth, LFL—left foot length, LFB—left foot breadth. Highest signif-
icant correlation is found between right foot length in standing position  and right foot breadth in standing position 
(0.488) as compared to other parameters. 

Females: 
 

Parameter RFB(sitting) RFB(standing) LFB(sitting) LFB(standing) 
RFL(sitting) 0.014 0.046 0.010 -0.110 
RFL(standing) 0.062 0.101 0.057 -0.088 
LFL(sitting) 0.039 0.071 0.037 -0.151 
LFL(standing) 0.093 0.133 0.093 -0.122 

RFL – right foot length, RFB—right foot breadth, LFL – left foot length, LFB – left foot breadth. No significant 
correlation coefficient was found between foot length and foot breadth in case of females.

Mean and Standard Deviation Values 
Group Statistics   

  sex Mean Std. Deviation P value 
age MALE 20.78 1.85 0.157 

FEMALE 20.46 2.15   
height (cm) MALE 173.31 7.41 <0.01 

FEMALE 160.26 7.07   
weight(kg) MALE 66.28 8.94 <0.01 

FEMALE 54.74 7.75   
length right foot (sitting) MALE 26.05 1.00 <0.01 

FEMALE 23.73 1.10   
length right foot (standing) MALE 26.35 1.01 <0.01 

FEMALE 23.95 1.10   
length left foot (sitting) MALE 26.03 1.02 <0.01 

FEMALE 23.74 1.09   
length left foot (standing) MALE 26.31 1.03 <0.01 

FEMALE 23.95 1.06   
breadth right foot (sitting) MALE 7.05 0.71 <0.01 

FEMALE 5.92 0.75   
breadth right foot(standing) MALE 7.40 0.74 <0.01 

FEMALE 6.16 0.76   
breadth left foot (sitting) MALE 7.02 0.72 <0.01 

FEMALE 5.88 0.77   
breadth left foot (standing) MALE 7.34 0.74 0.021 

FEMALE 6.47 4.56   
 
Discussion 

Relationship between foot length, foot circumfer-
ence, height and weight were calculated in the age 
group of 17 years to 25 years in Turkey and it was 
observed that the co-relation between foot length 
and height was more significant than the co-relation 
between foot length and weight of the individual 5. 

The reliability of prediction of height from foot 
length was as high as that from long bones, was ob-
served in study by various workers [6,7]. A study to 
determine the relationship between hand length and 
foot length was carried out involving 100 normal 
subjects (50 males and 50 females) between the ages 
of 19-25 years with no obvious deformative or pre-
vious history of trauma to the hands or feet. Their 
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hand length and foot length were measured using the 
standard points and data was analysed statistically 
for co-relation. The results showed a significant co-
relation between hand length and foot length. Hence 
it was concluded that if hand length is known the 
foot length can be calculated [8]. The foot anthropo-
metric morphology phenomena are analysed to-
gether with hidden biomechanical functionality in 
order to fully characterize foot structure and func-
tion. Measurements were done on 103 adult normal 
Croatian students. Results showed the influence of 
various lifestyle factors influencing the foot mor-
phology and function and the study of foot structure 
by 3D computerized methods are of more use than 
conventional methods and it has its implications in 
sports and ergonomics [9]. Estimation of stature on 
the basis of lower limb measurements of femur 
length, tibial length, fibular length, foot length and 
foot breadth was carried on 503 male shia, muslims 
of Delhi in the age range of 20 years -40 years. Re-
sults revealed that foot breadth exhibits the lowest 
value of standard deviation, while the highest value 
was observed for femur length and that foot breadth 
can be used for stature estimation in the absence of 
other parameters [10]. A relationship between stat-
ure and foot dimensions among. Rajbansi male and 
female individuals of North Bengal was established 
by examining 350 adults in the age group of 18-50 
years. The results indicated that the females had 
shorter stature and smaller feet than their male coun-
terparts. there were significant differences in stature, 
foot length and foot breadth between sexes. bilateral 
variation was significant within sexes with respect 
to foot length, but not with foot breadth. Stature, foot 
length and foot breadth are positively and signifi-
cantly correlated with each other. The higher corre-
lation coefficient between stature and foot length 
over that of stature and foot breadth points to the fact 
that foot length, rather than foot breadth, is more ac-
curate in estimating stature. Using linear regression, 
it was, observed that stature was strongly dependent 
on foot length and foot breadth and Foot breadth is 
strongly dependent on foot length and that predic-
tion of stature is more accurate by using step-wise 
multiple regression [11]. Gayer was the first person 
to conduct a detailed study of footprints and pub-
lished his results. It was also observed that the co-
relation of foot length, foot outlines and the stature 
gave a better prediction of height than other meas-
urements [12]. Studies regarding Stature estimation 
from various long and short bones of the body were 
also carried out and was found of immense use in 
forensic science and criminology [13]. Correlation 
of foot length with height and weight in school age 
children was evaluated in Greece involving 5093 
children in age group of 11 years-13 years, over a 
period of 10 years. Statistical analysis included uni 
variaent and multivariate linear regression models 
which indicated significant correlation between the 
parameters and it was suggested that foot length can 

estimate the stature and weight of a juvenile, espe-
cially after adjusting for age and sex [14]. Anthro-
pological study of the foot and it’s relationship be-
tween different parameters and stature in an adult 
population of different areas of Gujarat was carried 
out in 285, a symptomatic healthy adult (149 males 
and 136 females) in the age group of 18 years-23 
years belonging to different regions of Gujarat. Af-
ter statistical analyses of the obtained data, linear re-
gression equations were derived to calculate foot 
length and stature from foot breadth with strong co-
relationship between the parameters [15]. There was 
another study  aimed to analyse, the correlation be-
tween foot length and height in Mumbai population. 
It was done on 298 individuals residing in Mumbai. 
The subjects were divided into 6 groups according 
to the height and foot length and each subject was 
assessed. The average of mean foot length in males 
and females in all age groups from 11 years -30 
years (and more) is 20.80 cm and 20.81 cm respec-
tively. The co-relation co-efficient between height 
and length of foot also showed significant associa-
tion for all age group and sex. The  authors con-
cluded that height of an individual either male/fe-
male is 6.5 times the length of his/her foot length 
[16].Stature estimation from foot dimensions  was  
also conducted in Nigerian population .The purpose 
of this study was to establish the reliability of esti-
mating stature, from the foot dimension of an adult 
Nigerian population. Three hundred subjects out of 
which 170 were males and 130 were females, of 
Igbo descent and aged between 18 and 30 years. An-
thropometric measurements taken included stature, 
foot length, foot breadth and foot circumference. re-
sults showed that the mean values of foot length, 
foot breadth and foot circumference for the sample 
size were 26.41±1.89 cm,10.19±0.79 cm and 
62.62±3.75cm respectively. A positive correlation 
coefficient was observed between foot dimensions 
measured and stature in both sexes [17]. The study 
conducted by Mansur et al was to establish a regres-
sion equation and correlation coefficient between a 
person’s height and mean foot length with 440 
healthy asymptomatic students in the age group 17 
years -25 years studying in Kathmandu University 
school of medical sciences, Dhulikhel, Nepal. re-
sults indicated significant correlation between 
height and foot length .the regression equation for 
height and foot length was found to be Y=3.179X + 
87.65 where X is the foot length and Y the height of 
the individual [18]. A.I. Shugaba et al carried out  
the observations to estimate the relationship be-
tween foot length ,foot breadth, ball girth, height and 
weight of school children aged  between 3 and 5 
years  ,to know the extent of the development and 
factors that influence their development and how 
these parameters can be used in anthropometric 
studies .200 children of both sexes were sampled us-
ing simple random sampling technique. the parame-
ters were measured using standard anthropometric 
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instruments. Pearson coefficient showed the rela-
tionship between the various parameters measured, 
multiple comparisons were also used to find the 
mean difference between the age groups in which 
the variation in age groups and sex differences were 
studied [19]. There are numerous means to establish 
stature and its significance lies in the applicability 
and accuracy in prediction. A regression equation 
was developed for stature estimation from foot 
length and a significant correlation between body 
height and foot length was established in Andhra 
population [20]. 

Conclusion 

Height estimation by measurement of various long 
bones has been attempted by several workers. How-
ever, foot dimensions have not frequently been used 
for this. Ossification and maturation in foot occurs 
earlier than the long bones and therefore during ad-
olescence age, height could be more accurately pre-
dicted from foot dimensions as compared to long 
bones. Present study is therefore conducted to find 
out co-relation between foot length, breadth and 
body height, weight and evaluate the reliability of 
estimation of height and weight from foot length, 
breadth in students and faculty members between 
the age group of 19 years to 30 years. 
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