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The aim of this study was to establish the influence of sports on the characteristics of the 
footprint in sport practitioners of Powerlifting, Swimming and Field Athletics. The research 
was conducted in a population of 280 athletes, which were classified according to foot 
type, the type of forefoot and some anthropometric variables such as length and width of 
the footprint. The results showed a tendency to a cavus foot type, regardless of sport 
practiced, with a higher prevalence of these in practitioners of field athletics and 
swimming. It also showed a high percentage of asymmetric (right and left foot) and 
differences in the forefoot type, length and width of the footprint. 
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INTRODUCTION: The human foot is a highly specialized structure, with a complex 
biomechanics that lets you perform the functions of locomotion, amortization and balance, 
reflected in a proper distribution of loads on the musculoskeletal system in both static and 
dynamic conditions. Previous studies on the foot (Faria, Gabriel, Abrantes, Brás, & Moreira, 
2010; Mauch, Grau, Krauss, Maiwald, & Horstmann, 2008; Stavlas, Grivas, Michas, 
Vasiliadis, & Polyzois, 2005), showed variations in the characteristics of the footprint and foot 
morphology  by virtue of age, gender, race and individual occupation. However, there is a 
controversy in publications about the influence of sport on the foot architecture. Specifically 
in this study, the research problem was determining the anthropometric characteristics, type 
of foot and forefoot that predominates in Colombian elite athletes who practice sports with 
different biomechanical requirements: weightlifting, swimming and athletics. In weightlifting, 
the foot is constantly subjected to action of heavy weights that sometimes are more than 
twice the athlete's body weight. Contrary to this, swimming involves the apparent loss of load 
during practice, but more important, it requires unusual foot positions in order to generate 
greater propulsion. For its part in field athletics, the foot has several requirements such as 
running, push to jump, among others.  
 
METHOD:  The study was performed on 280 men and women Colombian athletes, 
practitioners of weightlifting, swimming and field athletics. In sport, all participants in the 
study were: 50 weightlifters, 135 field athletes, and 95 swimmers, equivalent to 34%, 57.6% 
and 34.3% of participants respectively. The average age was 22 years for weightlifting, 18 for 
swimming and 23 for athletics. Total ages ranged between 15 and 46 years. The years of 
sport practice varied from 1 to 15, with the average in 7 years for weightlifting, 10 years for 
swimming and 8 for athletics.  
The criteria for selection of the sample was  voluntary participation in the study, excluding 
subjects who reported having had any traumatic injury or disease that could possibly altered 
the morphology of the foot.  
The footprint was obtained by using a podoscope and a digital camera. The information 
obtained was digitized using software Fotoanalysis and took measurements of length and 
width of the foot. Subsequently  the photographs were printed and it was proceeded to 
determine the foot type, using the method of Hernandez Corvo (De la Fuente 2003), 
classifying these in flat foot, normal flat foot, normal foot, normal cavus foot, pes cavus, 
strong pes cavus and extreme pes cavus. The results were systematized and analyzed 
statistically using SPSS 11.5 software for Windows.  
 

study has helped to establish a body of knowledge into the area of competitive ballroom 
dancing that can be built upon to enrich this artistic and enjoyable activity.        
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the impulse to run or jump in athletics. However, in weightlifting, due to the constant 
overhead to the foot, it was expected a tendency to flat feet, because  this factor is 
considered by some authors as determinant in the flattening of the longitudinal arch (Günther 
2004). The presence of cavus feet may be explained for the endemic presence of pes cavus 
in the Colombian population or biomechanical adjustment of foot to enable the impulse of 
bar. 
The presence pes cavus and flat foot may be considered a risk factor in the occurrence of 
sports injuries (Abián Vicén, Alegre Durán, et al. 2005; Wegener, Burns, et al. 2008), as their 
presence causes inadequate shock absorption. Authors report that “…among other injuries, 
stress fractures incidence values would range from 5.8% in subjects with normal feet, up 
9.9% in subjects with pes cavus”, values somewhat higher than that associated with the 
same authors to. Achilles tendinitis, ranging from 3.6% in normal subjects to 5.7% in subjects 
with pes cavus (Queen, Mall, et al. 2009).  
Another aspect highlighted in the study, is the presence of non-symmetry in much of the 
population, although not statistically significant is of great importance from the standpoint of 
ergonomics and shoes industry (Kouchi, Mochimaru, et al. 2005). The differences found in 
size and foot type between feet, may be of great importance in the comfort of footwear, injury 
prevention and the execution of sports movements. 
It was found no explanation for the difference among the types of forefoot between 
weightlifters and other athletes, so it is raised as a question to be solved by further research. 
However, a greater cross-sectional geometric properties of the first ray  corresponds to the 
high pressures recorded for the first ray during most activities (Griffin and Richmond, 2005). 
 
CONCLUSIONS: It was found as a statistical difference in podal structure and 
anthropometrical values in sport practitioners with a tendency to pes cavus among them and 
more prevalence in swimmers and field athletes. The differences between left and right foot, 
show the importance to evaluate both legs when we want to determine the biomechanical 
implications on the foot. However, more comparative studies are needed with sedentary 
population and from other countries to complete these results.  
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RESULTS AND DISCUSSION In all populations a tendency to pes cavus was more evident 
in swimmers, where subjects with pes cavus, strong cavus and extreme cavus presented the 
highest frequency. In weightlifters it’s larger the prevalence of subjects with normal foot. The 
differences between sports are statistically significant for the right foot and the left foot. The 
values are shown in Table 1 (p=0.001 and p=0.000 respectively). 
 

Table 1 
Frequency of foot type, by limb and sports 

FOOT TYPE 
Weightlifting  

(n=50) 
Swimming 

(n=95) 
Athletics 
(n=135) 

Right foot Left foot  Right foot Left foot  Right foot Left foot  
Flat 0 (0%) 1(2%)  0(0%)  0(0%)  3(2%)  3(2%)  

Normal Flat 1(2%)  1(2%) 0(0%)  1(1%)  0(0%)  0(0%)  
Normal 16(32%)  19(38%)  10(11%)  11(12%)  33(24%)  24(18%)  

Normal Cavus 10(20%)  13(26%)  20(21%)  29(30%)  27(20%)  28(21%)  
Cavus 23(46%)  16(32%)  58(61%)  49(52%)  64(48%)  72(53%)  

Strong Cavus 0(0%)  0(0%) 6(6%)  4(4%)  6(4%)  7(5%)  
Extreme Cavus 0(0%)  0(0%)  1(1%)  1(1%)  2(2%)  1(1%)  

 
During the study it was evident, in some subjects, a difference between the foot type 
observed in each side (Chi square=482.9476 p=0.000), reason why we included a variable 
called symmetry, corresponding to equal or not equal contralateral type of foot. The range of 
symmetry in the foot type, was between 56% and 59% in different sports, and difference was 
not statistically significant (Chi square=0.933 p=0.1393).  
The type of forefoot was markedly different among weightlifters and other athletes (Chi 
square=9.86 p=0.007) (See Table 2).  
 

Table 2  
Frequency of forefoot type by sport 

Forefoot type Weightlifting 
(n=50) 

Swimming 
(n=95) 

Field athletics 
(n=135) 

Egyptian 40 51 83 
Greek 10 44 46 
Square 0 0 4 

 
In the length and the width of the foot, there were differences between right and left side 
statistically significant (p=0.01) between subjects and between sports (Table 3). There was a 
linear association between the length of the right foot with left foot over the whole population, 
as well as the width of foot (r=0.93, r=0.79).  
 

Table 3  
Values of length and width (in mm) of the foot by sports. 

 Weightlifting  Swimming  Athletics 
Measure Mean  S.D.  Mean S.D.  Mean S.D. 

Length right foot 24.91  1.44   23.97  2.01   24.91  1.89  
Length left foot 25.13  1.59   24.06  1.99   24.72  3.27  
Width right foot  8.60  0.76   8.06  0.62   8.26  1.96  
Width left foot 8.57  0.79   8.16  0.68   8.37  2.06  

 
The previous results show a tendency to pes cavus in all sports, different to those values 
reported for sedentary subjects (Goméz, Franco et al. 2009). A higher prevalence of pes 
cavus in athletes who practice swimming and field athletics may be related to the mechanical 
requirements of the foot toward the plantar flexion as in the case of the kick in swimming, or 
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the impulse to run or jump in athletics. However, in weightlifting, due to the constant 
overhead to the foot, it was expected a tendency to flat feet, because  this factor is 
considered by some authors as determinant in the flattening of the longitudinal arch (Günther 
2004). The presence of cavus feet may be explained for the endemic presence of pes cavus 
in the Colombian population or biomechanical adjustment of foot to enable the impulse of 
bar. 
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presence causes inadequate shock absorption. Authors report that “…among other injuries, 
stress fractures incidence values would range from 5.8% in subjects with normal feet, up 
9.9% in subjects with pes cavus”, values somewhat higher than that associated with the 
same authors to. Achilles tendinitis, ranging from 3.6% in normal subjects to 5.7% in subjects 
with pes cavus (Queen, Mall, et al. 2009).  
Another aspect highlighted in the study, is the presence of non-symmetry in much of the 
population, although not statistically significant is of great importance from the standpoint of 
ergonomics and shoes industry (Kouchi, Mochimaru, et al. 2005). The differences found in 
size and foot type between feet, may be of great importance in the comfort of footwear, injury 
prevention and the execution of sports movements. 
It was found no explanation for the difference among the types of forefoot between 
weightlifters and other athletes, so it is raised as a question to be solved by further research. 
However, a greater cross-sectional geometric properties of the first ray  corresponds to the 
high pressures recorded for the first ray during most activities (Griffin and Richmond, 2005). 
 
CONCLUSIONS: It was found as a statistical difference in podal structure and 
anthropometrical values in sport practitioners with a tendency to pes cavus among them and 
more prevalence in swimmers and field athletes. The differences between left and right foot, 
show the importance to evaluate both legs when we want to determine the biomechanical 
implications on the foot. However, more comparative studies are needed with sedentary 
population and from other countries to complete these results.  
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