
130

medical-biological 
problems of physical 
training and sports

PEDAGOGICS 
PSYCHOLOGY

The characteristics of the Greek athletes of race walking  

in relation to the frequency of injuries
Fitili P.I.ABCDE, Giovanis V.F. ABCDE, Sanidopoulos G.N. ABCDE

School of Physical Education and Sports Science, National and Kapodistrian University of Athens, Greece

Authors’ Contribution: A – Study design; B – Data collection; C – Statistical analysis; D – Manuscript Preparation; 
E – Funds Collection.

Abstract
Purpose: The purpose of the research was to record the characteristics of Greek athletes of race walking in relation to 

the incidence of injuries. 
Material: The research material was derived from the analysis of the completed questionnaires by 42 male and female 

athletes of race walking (9 men, 9 women and 24 female teenagers). Four categories of factors have been 
recorded: a) individual factors of the sample in relation to the injuries, b) factors of race and preparation in 
relation to the injuries, c) factors of the injuries.

Results: Based on the results, female athletes by preparing the physical condition (experience, training hours) had 
the highest percentage of injuries (22% - women, 33% - female teenagers), while male athletes had 11%. 
Concerning the choice of the type of training, the highest percentage of injuries was observed in the group 
training (33%), while the lesser percentage was the individual form of training (17%).

Conclusions: Inexperienced male and female athletes, who had few hours of training and wore sunglasses, had possibility 
of injuries. The location of lesions were usually the lower extremities, while the common type of lesion was 
collectively tendonitis, while the usual causes of the lesion were overtraining and hard ground. Finally the 
majority of male and female athletes (28.6%) needed a time period up to 21 days for rehabilitation. The result 
of this research may helpful to create a prevention model that can protect the race walking athletes from this 
unfavorable phenomenon. 
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Introduction1

Race walking is one of the Olympic sport events 
of classic sports. The athletes move as fast as possible 
without running at distances up to 50 km and 20 km while 
female athletes participate in a race up to 20 km. 

Race walking takes place on public roads with flat soil 
morphology [1]. The athletes cover a distance, e.g. 20 km, 
repeating 10 times 2 km or 4 times 5 km. The essential 
difference between race walking and running is that for 
the first one, special rules have been followed that have 
been enacted. Also not only for the correct technique   that 
will allow athletes to perform well, but to comply with 
the provisions of specific guidelines for the event. There 
are, therefore, some rules that differentiate race walking 
from running and race walkers must know and follow 
them faithfully. The forward foot should be stretched (ie 
not bending the knee) from the moment of first contact 
with the ground until it reaches a vertical upright position 
[2]. The judges watch the athletes and exclude them if 
their feet are not completely straight when they hit the 
ground or if both legs lose contact with it. When the judge 
finds an offense, he makes his first remark. If the offense 
is repeated, then the warning to block the athlete is placed 
on a sign visible to all participants in the race. If three 
judges charge the particular athlete with an offense, then 
he is excluded [1]. 

The following scientists have dealt with the race 
walking technique: Ruchlewicz et al. [3] have dealt with 
the parameters of biomechanics of racing walking based 
on research at an international level athlete. Chwala et 
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al. [4] have dealt with the effect of space-time values 
on the determination of the general body mass center 
in the increased speed of racing walking in the group of 
championship walkers. Hanley et al. [5, 6] have dealt with 
biomechanical analysis of elite race walkers, technique 
analysis and the effects of fatigue. Staszkiewicz et al. [7] 
have dealt with have dealt with the vertical and lateral 
displacement of the center of gravity while walking with 
natural frequency of the steps. While Aschenbrenner et al. 
[8] have dealt with the tactics of race walking. Yioshida et 
al. [9] & Cottin et al. [10] have dealt with the specificities 
of physiological adaptations to resistant training in 
athletes of race walking. The literature on the study of the 
epidemiology of injuries-lesions in race walking is limited 
and has been approached by the following scientists: [10, 
11]. Chojnacki [12-14] have dealt with the prevention and 
risk of injuries and accidents in alpine skiing. 

The purpose of the research was to record the 
characteristics of Greek athletes of race walking in 
relation to the incidence of injuries. 

The wording of the assumptions was based on the 
following questions: are there any possibilities of injuries 
in athletes of race walking who prepare their physical 
condition before racing season and before the race? Could 
results of the research be helpful to create a prevention 
model that can protect the athletes from this unfavorable 
phenomenon? 

Material and methods 
Sample. 42 Greek athletes (9 men, 9 women and 24 

female teenagers) participated in the research and were 
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selected by random sampling.

Means of data collection. The research material 
resulted from the analysis of completed questionnaires out 
of 42 Greek male and female athletes of the race walking. 
Questionnaires of diachronic studies were used for skiers 
of the following researchers: Horczynski [15], Chojnacki 
& Giovanis [16], Giovanis [17, 18], and Giovanis et al. 
[19]. Four categories of factors have been recorded: 

(a) individual factors of the sample in relation to the 
injuries [age, sex, stature, body mass and body mass index 
(BMI)];

(b) physical and race preparation factors in relation to 
injuries (time of training in years and hours); 

(c) factors of the injuries (injury existence, type of 
injury, location of injury, cause of injury and time of 
rehabilitation in days).  

Data collection process. The data collection took 
place during the summer season 2015, July and August, 
during a planned summer training at a seaside camp. The 
questionnaires were given to each athlete separately, after 
having been informed about the purpose of the survey 
and how the questionnaires should be completed. 50 
questionnaires were given and 42 were returned (return 

rate 84%). 
Descriptive statistical analysis. Each specific group 

of athletes corresponds to three categories of statistics: 
number of participants, number of injured athletes and the 
percentage of injuries (Excel 2007 program). Descriptive 
statistical analysis of the results of epidemiological 
research has helped to illustrate the causes and factors of 
injuries in race walking.

Results
A) Individual factors of the sample in relation to the 

injuries
The 42 respondents were aged 11 to 44 (18 ± 6.77). 

The mean height rate of male was 1.78 ± 0.07, for female 
1.68 ±0.06, and for female teenagers 1.61 ± 0.05. Also, 
the body weight of male was 61.06 ± 7.88, of female 
57.11 ± 4.51, while of female teenagers was 48.75 ± 6.52. 
Finally, male Body Mass Index (BMI) values were 19.30 
± 1.86, female 20.38 ± 1.79, and 18.72 ± 2.41 for female 
teenagers, where the B.M.I was normal for both genders 
(Table 1). 

Figure 1 concludes that female teenagers had the 
highest rate of injuries (33%) than men (11%) and women 

Table 1. The anthropometric characteristics of the Greek race walkers

ATHLETES
 (n)

MALE 
(n=9) FEMALE (n=9)

FEMALE 
TEENAGERS
(n=24)

TOTAL
(n=42)

Μ SD Μ SD Μ SD Μ SD MIN MAX

AGE (years) 18 2.23 27 8.88 14 1.57 18 6.77 11 42

HEIGHT (m) 1.78 0.07 1.68 0.06 1.61 0.05 1.66 0.09 1.50 1.92

WEIGHT (kg) 61.06 7.88 57.11 4.51 48.75 6.52 53.18 8.27 36 70

ΒΜΙ (kg/cm²) 19.30 1.86 20.38 1.79 18.72 2.41 19.20 2.24 15.06 26.91

n - number of athletes M – mean SD - standard deviation

Figure 1. The percentage of injuries related to sex and category of athletes
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(22%). 
B) Preparation and race factors in relation to injuries
The highest rate of injury in relation to years of 

experience concerned athletes with 3 < 5 years (41%), 
while the lowest percentage concerned athletes with 
11≤ years (5% - Figure 2). The highest rate of injuries in 
relation to the hours of training concerned athletes with 
1.5 < 2 hours of training (77%). The lowest percentage 
were those with 0.5 <1 hour (5%) and over 3.5 hours 
(Figure 3).

Figure 4 shows the injury rates in relation to training 
choices, with the largest share was that of the group 
training (33%), while the lesser was the individual 
training (17%). 

The highest percentage of injuries, depending on the 
type of effort and the distance, were male and female 
athletes during the training. While the lowest percentage 
of injuries were athletes in the 50 km race (Figure 5).

A notable phenomenon is that people who participated 
in the race or training with sunglasses are the same people 

Figure 2. The percentage of injuries related to years of experience
	

Figure 3. The percentage of injuries related to training hours
	

Figure 4. The percentage of injuries in relation to training form	
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Figure 5. The percentage of injuries in races and training 
	

Figure 6. The usual type of injury in race walking 	

who have been canceled in the match and had the most 
injuries (100% - Table 2).

C ) Factors of injuries
The location of injury was usually the lower extremities, 

while the common type of injury was tendonitis (38% - 
figure 6). The usual causes of the injury were overtraining 
(48%) and hard ground (14% - Figure 7). 

Most male and female athletes (28.6%) wanted a 
rehabilitation time up to 21 days (Figure 8).

Discussion
In a study composed by Hanley [5, 6] on the kinematics 

variables of competitive athletes in race walking, 40 high-
level athletes took place. From these athletes, 15 were 
men competing in the 20 km and 50 km races, while 
7 were women competing in 20 km race. The 10 were 
male teenagers at 10 km and 8 were female teenagers at 5 
km. Kinetic data were collected at 2.5 km of the course. 
The study found that men had a longer stride length than 
women and therefore marched faster. On average, the 
flight time in both groups was about 0.04 sec. Vertical 
forces were observed characteristic of race walking in the 
group of adult athletes, relative with the group of young 
athletes, which reveals the training experience of the adult 
team in the technique of the competition. In males and 

Figure 7. The common causes of the injury	
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females, there was a significant correlation of speed with 
the length of the stride. Finally, there was a significant 
correlation between the height of the athletes and their 
length of stride, and no corresponding correlation was 
found among females. The literature on the study of 
the epidemiology of injuries-lesions in competitive race 
walking is limited. Comparing the Hanley study [14, 16] 
with this study justifies the highest incidence of injuries 
in female athletes (22%) and female teenagers (33%) in 
relative to the injury rate of male athletes (11% - figure 1). 
The phenomenon that the people who participated in the 
race or training with sunglasses are the same people who 
have been canceled in the race and suffered most injuries. 
The above phenomenon is justified by inexperience, the 
few hours of training with inadequate concentration and 
misallocation of forces during the conduct of the course 
race.  

Conclusions - Proposals
Based on the results, female athletes by preparing the 

physical condition (experience, training hours) had the 
highest percentage of injuries (22% - women, 33% - female 
teenagers), while male athletes had 11%. Concerning the 
choice of training form, the highest percentage of injuries 
was observe in the group training (33%), while the lesser 
percentage was the individual form of training (17%). 
Male and female athletes with inexperience, few hours of 
training and wearing sunglasses have a chance of injuries. 
The location of lesion were usually the lower extremities, 
while the common type of lesion was tendonitis, and the 
usual causes of the lesion were overtraining and hard 
ground. Finally, the majority of the athletes (28.6%) 
wanted a rehabilitation time from injuries up to 21 
days. The result of this research may help full to create 
a prevention model that can protect the athletes of race 
walking from this unfavorable phenomenon.
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Figure 8. Time (in days) of rehabilitation of injuries	
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