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Stature is one of the most important anatomical parameters
for personal iden ﬁca on. Es ma on of stature by
measuring diﬀerent parts of the body is valuable in medico
legal inves ga ons as well as in anthropology.
Objec ves
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stature and foot length and developing a regression
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medical students of Birat Medical College & Teaching
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Methodology
This is cross sec onal study conducted at Department of
Anatomy of Birat Medical College & Teaching Hospital,
Morang, Nepal from 15 March 2019 to 15 June 2019. Two
hundred (100 male and 100 female) medical students were
enrolled in the study. Stature and foot length were
measured using standard instruments. The collected data
was entered into Microso excel and analyzed by using SPSS.
Results
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The mean stature in male was 165.4 cm with SD of 8.46cm, in
female the mean stature was 156.5 cm and with SD 6.56 cm.
The mean foot length in male was 25.84 cm with SD of 1.73 cm,
in female mean foot length was 23.35 cm with SD 1.30 cm.
This gender wise diﬀerence in mean stature and foot length
between males and females was sta s cally signiﬁcant
(p<0.001). There was signiﬁcant posi ve correla on
between stature and foot length (r = 0.534, P < 0.001) for
male and (r=0.675, P < 0.001) for female. Regression
equa ons were derived for es ma on of stature from
measurement of foot length in both sexes.
Conclusion
This research found signiﬁcant posi ve correla on between
stature and foot length in both sexes. Regression equa on
was also derived which help to predict the stature by
knowing the foot length in medico legal cases.
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INTRODUCTION
Stature or body height is one of the most important
parameters for personal iden ﬁca on.1
In forensic anthropology various parameters such as age,
sex, ethnicity, stature etc. are used for personal iden ﬁca on.
Among these, stature es ma on is an essen al element in
the iden ﬁca on of an individual.2 It is usually measured as
standing height of the individual but assessment of stature
is diﬃcult when dead bodies are mu lated, burnt or
skeletonised.3-4
Establishing an individual's iden ty from mu lated,
decomposed and amputated body fragments has become
an important necessity in recent mes due to natural
disasters such as earthquakes, tsunamis, cyclones, ﬂoods
and man-made disasters such as terrorist a acks, bomb
blasts, massive accidents, wars, air accidents, etc. It is
important for both legal and humanitarian reasons.5
The forensic scien sts are well aware of the fact that the
complete skeleton is rarely available at the scene of crime.
Thus the researchers may have no way out than to u lize
numerical technique for stature recrea on. This is of
obvious advantage that it is workable even if a part of upper
or lower extremity is available for examina on.6

included in the study. During the study period students who
did not consent or not available were also excluded.
The height of the individual was measured between the
vertex and ﬂoor, with the person standing erect, in
anatomical posi on and the head in the Frankfort plane,
using a standing height measuring instrument in cen meter.
The le foot was selected for measurement as per
recommenda on of the interna onal agreement for paired
measurements at Geneva (1912). 10 Foot length was
measured as a direct distance from the most prominent
point of the back of the heel to the p of the hallux or to the
p of second toe when the second toe was longer than hallux
by spreading caliper in cen metre (ﬁgure 1).This
measurement excluded any nail that extends beyond the
end of the toe.
A small group of students were taken for measurements
each day at a ﬁxed me between (11:00 am to 2:00 pm)to
avoid diurnal varia on and single observer conducted the
measurements. The data obtained were entered in MS excel
and analysed by SPSS (Sta s cal package for Social
Sciences). The t test and Pearson Correla on was used to
calculate p value.

Es ma on of stature from measurements of upper limb and
lower limb bones has been a empted by many scien sts
with varying degree of accuracy.7 It has been shown that the
reliability of predic on of height from foot measurements
was as high as that from long bones.8
Ossiﬁca on and matura on in the foot occurs earlier than
the long bones and therefore, during adolescence age,
height could be more accurately predicted from foot
measurement as compared to that from long bones.9
Various studies in the past have been undertaken to study
the rela on between height and various body parts but not
much has been done to derive it from the foot length.
Therefore, the study was conducted with the objec ve to
ﬁnd correla on between stature and foot length and
developing a regression equa on for stature es ma on
from foot length among medical students of Birat Medical
College & Teaching Hospital, Morang, Nepal.

METHODOLOGY
This is cross sec onal study conducted at Department of
Anatomy of Birat Medical College & Teaching Hospital,
Morang, Nepal from 15 March 2019 to 15 June 2019. Two
hundred (100 male and 100 female) medical students
represen ng all batches currently studying in the ins tute
were enrolled in the study. The convenient sampling
technique was used to enrol the students. All the students
were Nepali origin. Ethical clearance was obtained from the
IRC (Ref: IRC-PA-020/2075-76)Birat Medical College &
Teaching Hospital. Informed consent of par cipants was
taken. The socio-demographic variables like age and sex
were noted. The par cipants having any disease, deformity,
injury, fracture or record of any surgical procedures were not

Figure 1: Measurement of foot length

RESULTS
A total 100 males and 100 females were included in the
study. The study group included the individuals aged
between 18 – 25 years. Stature in male varied from 135 cm
to 180 cm with mean value of 165.4 cm and standard
devia on (SD) of 8.46cm. Stature in female varied from 142
cm to 170 cm with mean value of 156.5 cm and standard
devia on (SD) of 6.56 cm (Table 1). This gender wise
diﬀerence in mean stature between males and females was
sta s cally signiﬁcant (p<0.001). Thus, a male student was
likely to be taller than a female student.
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STATURE

Table 1: Stature in both males and females
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Table 2: Foot length in both males and females
Parameters
Total Number
Foot length range (cm)
Mean foot length (cm)
Standard devia on of
foot length

Figure 1: Sca er diagram showing correla on between foot
length and stature in Male (cm)
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Foot length in male varied from 19.5 cm to 28.8 cm with
mean value of 25.84 cm and standard devia on (SD) of 1.73
cm. Foot length in female varied from 20 cm to 26.5 cm with
mean value and standard devia on of 23.35 cm and 1.30 cm
respec vely (table2). This gender wise diﬀerence in mean
foot length between males and females was sta s cally
signiﬁcant (p<0.001). Thus, the foot length of a male student
was likely to be greater than that of a female student.
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Figure 3: Sca er diagram showing correla on between foot
length and stature in Female (cm)

*= sta s cally signiﬁcant (p-Value < 0.001)

DISCUSSION

Correla on coeﬃcient between stature and foot length was
studied with Pearson Correla on analysis. There is
signiﬁcant correla on coeﬃcient between stature and foot
length (r = 0.534, P <0.001) for male and (r = 0.675, P < 0.001)
for female (table 3). It means that there is posi ve
correla on between stature and foot length. Visual
representa on of those rela onships is presented in ﬁgure
2 & 3. Regression equa ons were derived for es ma on of
stature from foot length shown in table 4.

Stature es ma on is considered as one of the important
parameters in iden ﬁca on of a person. The body parts
show biological correla on with stature. Several studies
have been conducted on the es ma on of stature from
body parts or skeletal remains.2, 3, 5, 7 There are several
methods to es mate stature from the bones but the
simplest and most reliable method is by regression analysis.
This study showed that the mean stature of male was 165.4
± 8.46 cm and that of female was 156.5 ± 6.56 cm with a
sta s cally signiﬁcant diﬀerence (p<0.001). We also found
out that the mean foot length of male was 25.84±1.73 cm
and that of female was 23.35±1.30 cm which was
sta s cally signiﬁcant diﬀerence (p <0.001). Similarly,
sta s cally signiﬁcant posi ve correla on (r = 0.534,
P < 0.001) for male and (r = 0.675, P < 0.001) for female was
found between the stature and the length of foot. The
correla on coeﬃcients between the stature and the length
of the foot indicate that the length of the foot provides
greater reliability and precision in es ma ng the stature of
an unknown individual.11 Parekh U et al. revealed mean
value of stature was greater for males than female with
sta s cally signiﬁcant diﬀerence.12 Similarly; mean value of
foot length was signiﬁcantly greater for males. Our ﬁndings
were also same as the observa on of Parekh U et al. These
results also correlate with the study conducted by Krishan K
et al. in North Indian popula on and Sanil SG et al. and
Ozdan H et al. with Turkish popula on.11, 13, 14 The diﬀerences
in stature and foot measurement in males and females can
be a ributed to the fact that fusion of epiphyses of bones

Table 3: Correla on coeﬃcient (r), regression coeﬃcient
(b) and value of constant (a) in Males and Females

Table 4: Deriva on of regression equa on for both sexes
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occurs earlier in females and later in males. Another factor
may be a taller and narrower pelvis in men that makes them
taller than women. This study showed that males were likely
to be taller as compared to females. In our study we
measured only the le foot as per the recommenda on for
paired measurements.10 But studies conducted by Gulsah et
al, K. Kewal et al and Robbins LM have not shown any
sta s cally signiﬁcant side diﬀerences.15- 17 Robbins in her
study suggested that either of the foot could be used for
es ma on of height.17 Rameswarapu SB et al. studied the
es ma on of stature from foot length among 104 healthy
individuals (54 males & 50 females) of Secunderabad
popula on, India.18 The study showed posi ve correla on
coeﬃcient between stature and foot length which was
signiﬁcant. Gulash et al. conducted a study to es mate
height and sex through foot measurements in 249 adults
(136 men and 113 women) aged between 18 and 44, born in
Turkey.15 They found that the highest correla on to be
present between foot length and stature than between
other foot measurements and stature. Jakhar JK et al.
conducted study in the Department of Forensic Medicine
and Toxicology of the State of Haryana.19 A total of 103
medical students were included which showed a good
height correla on with the foot length and were sta s cally
very signiﬁcant. IIayperuma I et al. carried out a study on
210 medical students of the faculty of Medicine, University
of Ruhuna, Sri Lanka. They showed posi ve correla on
coeﬃcient between stature and foot length which was
sta s cally signiﬁcant. 20 Sen et al. studied the foot
measurements and stature of 350 Rajbanshis of West
Bengal (175 males and 175 females) and derived diﬀerent
formulae to reconstruct height from these measurements.21
Kanchana et al. studied the rela onship between stature
and foot dimension among 200 (100 males and 100
females) Gujjars, an endogamous group from Northern
India.22 They derived mul plica on factor and regression
equa on from foot dimension to es mate stature. Mohanty
BB and Agrawal D et al. conducted a study on popula on of
Odisha, developed a regression equa on that could calculate
an individual's height from the length of foot showing as
height increases, foot length of both male and female also
increases.23 Qamra et al. derived a regression equa on
between foot and height in North West Indian popula on
demonstra ng strong posi ve correla on with correla on
coeﬃcient of 0.69 for males and 0.70 for females.24 Similar
conclusion was drawn by Patel SM et al. in Gujrat
popula on, Mansur DI et al. in Nepalese popula on and
Pa l GV et al. in south Indian popula on.9, 25, 26 In Present
study we also derived regression equa on between stature

2.

CONCLUSION
This research found signiﬁcant posi ve correla on between
stature and foot length in both sex. Regression equa on was
also derived which help to predict the stature by knowing
the foot length in medico legal cases.

RECOMMENDATIONS
The number of par cipants included in this study is limited
to a single medical college. It is recommended that
incorpora ng data of similar studies done in various region
of the country would provide signiﬁcant conclusion
regarding the subject discussed.

LIMITATION OF THE STUDY
In this study, we measured only the le foot as per the
recommenda on for paired measurements. Broader
understanding of the subject could have been obtained if
both feet have been measured and the diﬀerences in the
predicted stature of each were compared. Also, single
observer could have limited this study in terms of diﬀerences
in measurement that may have occurred.
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