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CorrElAtionS BEtwEEn lEg lEngth, BilAtErAl SyMMEtry AnD UnilAtErAl 
PrEFErEnCE (Abstract): introduction.the human body is characterised by asymmetry of the 
majority of its components, as the result of the physical development and changes induced by the 
influence of the cultural and environmental factors. objectives. this study aims to assess the 
anatomical differences between the current population size of foot in romania, for males and 
females, as well as the existence of the correlation between their dimensions and foot preference. 
Material and method. in this observational study were included 51 individuals between 4 and 69 
years of age; for each of them has been measured foot length and registered foot preference. 
results. the average length of the foot is higher on the right side from the left, for both men and 
women. in men, the length is larger than in women, the difference being statistically significant. 
regarding bilateral symmetry, in women it is much more common than the males. For both man 
and for women, the right foot is dominant; there is a statistically significant correlation between 
preference for a particular foot length and left/right symmetry. Conclusions.  gender related 
variability can be explained by the influence of hormons durind fetal development, environmental 
factors and the type of activity carried out by the individual. the results of the study can be use 
for scientifical or clinical purpose, in anthropology or forensic medicine. Key words: ForEnSiC, 
AnthroPology, Foot, lEngth, PrEFErEnCE

INTrOdUCTION

the human body is characterised by asym-
metry of the majority of its components and 
this asymmetry has been studied in order to 
explain both the development and the different 
functions of these components (such as the 
dominance of hemispheres or manual prefer-
ence) (1, 2, 3) and the influence of environ-
mental and cultural factors (4). 

OBJeCTIVes

this study aims to assess the anatomical 
differences between the current population size 
of foot in romania, for males and females, as 
well as the existence of the correlation between 
theis dimensions and foot preference.

MATerIAL ANd MeThOd

in this observational study were included 51 

individuals between 4 and 69 years of age; for 
each of them has been measured foot length 
(from the tip of the big toe-acropodian to the 
back of the calcaneus-pternion). the measure-
ments were performed using a tape. the prefer-
ence for a particular leg was assessed with the 
help of a well-defined questions. note that any 
person included in the study do not show a leg 
anomaly, nor had any surgical intervention at 
this level. Statistical analysis was performed 
using SPSS program v. 19. we used the Kol-
mogorov-Smirnov test to confirm normal dis-
tribution of individuals included in the study. 
Correlation between measured values was test-
ed using the Pearson coefficient. A p value of 
< 0.05 is considered statistically significant

resULTs 
of the 51 subjects in the study, 11 are male 

and the remaining 40 female (table 1).
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tABlE 1

sex

 Frequency Percent Valid Percent Cumulative Percent

Valid 1.00 11 21.6 21.6 21.6

2.00 40 78.4 78.4 100.0
total 51 100.0 100.0  

 statistics

Age

n
Valid 51
Missing 0

Media 31.1176
StD. Error of Media 2.22405
Median 21.0000
Mode 19.00
StD. deviation 15.88288
Minimum 4.00
Maximum 69.00

tABlE 2

 statistics

length. leg

n
Valid 102
Missing 0

Media 23,9765
StD. Error of Media ,19373
Median 24,0000
Mode 23,00
Std.deviation 1,95657
Minimum 14,30
Maximum 27,00

tABlE 3

As regards the age of the persons included 
in the study, statistical analysis shows the fol-
lowing (table 2).

the values of foot length were between 
about 14.3 and 27 cm, with an average of 23,97 
± 1.95 cm. 

the average length for the right foot was 
24,01±1,95 cm, and for the left foot, 23,93± 
1,97 cm. (table 4 and 5). 

thee average length of the right and left foot 
for men and women  is shown in the tables 
below (tables 6 and 7). the difference is sta-
tistically significant. 

regarding the left/right symmetry, we found 
that 37 individuals had different sizes of the 
foot, while the remaining 14 had the same length.

in order to analyze which of the foots is 
longer, i divided those 51 participants to study 

in 3 groups (1-those with right foot long, 
2-those with left foot longer and 3-with the 
same length of the foot.). 21 subjects had the 
right foot longer, 16 the left foot, and 14 had 
the same length of the foot. it can be seen that 
a fairly large number of people had the same 
length of the leg on the right and the left side,  
results somehow surprising if we think at the 
well-known theory of the body asymmetry. on 
the other hand, the greater number of indi-
viduals with the right foot dominance was ex-
pected. 

Among the male subjects included in the 
study, the majority (45%) have right foot long-
er and for women the percent is 40%. regand-
ing bilateral symmetry, it is much common in 
women than in males (30% and 18%). the fact 
that in women bilateral symmetry is evidently 
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statistics
length.  right.foot

n
Valid 51
Missing 0

Media 24,0176
Std. Error of Media ,27436
Median 24,0000
Mode 23,00
Std.deviation 1,95936
Minimum 14,30
Maximum 27,00

tABlE 4

statistics
lemgth. left foot.

n
Valid 51
Missing 0

Media 23,9353
Std.error of media ,27619
Median 24,0000
Mode 23,00
Std.deviation 1,97239
Minimum 14,50
Maximum 26,70

tABlE 5

report
length. right foot.

Sex Media n StD. deviation
1.00 25,6273 11 1,00109
2.00 23,5750 40 1,93215
total 24,0176 51 1,95936

tABlE 6

 report
length. left foot.

Sex Media n Deviatie std
1,00 25,5273 11 1,04794
2,00 23,4975 40 1,94798
total 23,9353 51 1,97239

tABlE 7

Count

 
        right                  left                  equals

total
1.00 2.00 3.00

Sex
1.00 5 4 2 11
2.00 16 12 12 40

total 21 16 14 51

tABlE 8
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more common than in males, can be explained 
by different fields of specific activity for the 
two sexes and their different evolution from an 
anthropological point of view.

the preference for the right foot was evident 
for the majority of the individuals (men and 
women) included in this study.  

As regards the length of the leg to the right/
left dominance, the distribution is summarized 
in the following table (table 9).

it can be seen that in case of right domi-
nance, from 21 cases, 19 have right foot longer, 
and 2 the left foot. For left dominance, right 
foot is longer in 12 cases, left foot in 3 cases 
and one case has equal length of both legs.  in 
those 14 case where there wasn’t a preference 
for using a particular foot, 9 cases had right 
foot longer, 2 the left foot and 3 have equal 
sizes on left and right. 

there is a difference between right or left 
foot according to the presence/absence of bilat-
eral symmetry. thus, in those with asymmetri-

cal legs, right dominance is 83.7%, left is 
13.5%, and the absence of a dominant leg oc-
curs in 2.8% of the cases. 

For individuals with symmetrical foots, the 
percentages were: 64.3 right dominance, 14.3 
left dominance and 21.4% non-dominant. 

in order to assess the correlation between 
the variables included in this study, we used 
Pearson. 

So, i noticed that there is a statistically sig-
nificant correlation between foot length and sex 
of the individual (table 10).

the difference between the lengths of the 
foot is statistically significant both on the right 
and on the left side.

there is a statistically significant correlation 
between  the dominance of a particular foot and 
right/left length difference (table 11).

there is also a statistically significant cor-
relation between the presence of symmetry/
asymmetry and the preference for a particular 
foot. 

right left equal  Crosstabulation
Count

 
left/right preference

total
1.00 2.00 3.00

right 
left 

Equal

1.00 19 2 0 21
2.00 12 3 1 16
3.00 9 2 3 14

total 40 7 4 51

tABlE 9

Correlations
 Sex long. leg

Sex
Pearson Correlation 1 -435**

Sig. (2-tailed)  ,001
n 51 51

long. leg
Pearson Correlation -435** 1

Sig. (2-tailed) ,001  
n 51 102

**. Correlation is significant at the 0.01 level (2-tailed).

tABlE 10

Correlations i prefer. leg Dr. left equals

i prefer. leg
Pearson Correlation 1 ,320*

Sig. (2-tailed)  ,022
n 51 51

Dr. left equals
Pearson Correlation ,320* 1

Sig. (2-tailed) ,022  
n 51 51

*. Correlation is significant at the 0.05 level (2-tailed). 

tABlE 11
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this correlation can be explained by the fact 
that the predominant use of that foot for power 
actions makes the development of legs to be 
asymmetrical. 

By contrast, it can be seen that the length 
of the leg does not correlate significantly with  
left/right foot dominance.

 
dIsCUssIONs 
 
obviously this left/right asymmetry is pre-

sent at the level of the foot, generated by both 
environmental factors and the type of activity, 
gender, body size. Voracek (2007) (3) argued 
that this difference is due to the effect of at-
tenuated fetal androgens, which, among other 
things, would encourage the development of 
preponderant part of the body compared to the 
left.

in the present study, although most indi-
viduals included in the survey present an asym-
metry, correlation between foot length and the 
presence/absence of symmetry is not statisti-
cally significant. 

in general, left foot was on average smaller 
than the right foot, the difference being statis-
tically significant. the findings in the study of 
Baron-Cohen (2003) (5) regarding the differ-
ence in the length of the foot depending on 
gender and the asymmetry of the foot are dif-
ferent from the present study. Sexual dimor-
phism was evident and statistically significant 
(6-9). 

Speculation that the length of the right foot 
is an indicator for the dominant foot is an an-
thropological perspective worthy of being in-
vestigated. in general, the preference for a 
particular leg might be translated as the pre-
ferred choice in specific duties. when one of 
the legs is used for active tasks (e.g. hitting a 
ball) and the other for stabilisation and balance 
(foot support), the first can be considered dom-
inant (preferred) while supporting leg first is 
nondominant (10-13). 

in the study of Alabi and Cooper (2016) 
(14), the right foot was reported as the domi-
nant for both men (88%) and women (87%), 
while the lack of dominance was rare (2.4% to 
1.7% for men and women). in the same study, 
there was no association between gender and 
preference for a foot. however, women had left 
foot dominance in a greater proportion than 

men, while men had a higher proportion of 
ambivalent. this finding contradicts the results 
fom other studies (9,15) which stated that men 
have a tendency to two times lower for the right 
leg as the dominant compared to the females.

in the present study, of male subjects in-
cluded in the study, the majority (45%) have 
right leg longer, the same being true for wom-
en (40%). Conversely, as regards bilateral sym-
metry, the left preference in women it is much 
more common than males (30% above 18%). 

there is a difference also concerning the  
right or left foot dominance related to the pres-
ence/absence of bilateral symmetry. thus, in 
those with asymmetrical foots, right dominance 
is the percentage of 83.7%, 13.5% of the left, 
and the absence of a dominant foot is in 2.8% 
of the cases. For individuals with symmetrical 
standing percentages are: 64.3% to 14.3% 
dominance of right to left and the dominance 
of 21.4% to nondominance. 

in the study of Alabi and Cooper (2016) 
(14), the left leg is longer in women (30% for 
women and 23% for men), and the right one 
too (39% for women and 27 per cent for men). 
A significantly higher percentage of men (50%) 
have presented a bilateral symmetry, against 
women (31%). But the differences were not 
statistically significant, as in the study of Man-
na and Cooper (2001) (16) . 

the importance of such a study is in addition 
to morphometric studies, forensic medicinie 
and anthropology, and practical measures for 
the establishment of the shoes, whose patterns 
are changed to a few generations and are dif-
ferent from one population to another. 

thus, in the study of Alabi and Cooper. 
(2016) (14), the average length of the foot is 
270 mm for males and 250 mm for women, 
similar to those reported by Davis (1990) (14) 
for African Americans (men-276 mm, wom-
en-251 mm), higher than the values for Cauca-
sians (males-262 mm; females- 237 mm) or 
Japanese (average value 220 mm) reported by 
Cheng and Peng (1999) (17).   

CONCLUsIONs

All the results obtained in this study are 
important because it can be used both in pure-
ly scientific purpose, within the anthropological 
research, which analyzes the evolution of the 
foot dimensions in modern era compared to past 
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centuries and from a practical point of view, in 
forensic medicine, in order to identify skeletal 
fragments or, on the basis of the shape of the 

footprint left on the ground, participants in a 
crime within their jurisdiction.   
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