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Abstract
The aim of this study was to find the differences in D-score values between European and World Championships. 

The research was conducted on a sample of 48 gymnasts, best eight D-scores from qualifications for the meǹ s event 
final competition. D-scores were observed from the official results of 49th FIG Artistic Gymnastics World Championships 
– Stuttgart, 2019 and the 8th European Championships – Szczecin, 2019. Statistica 12 was used for data analysis. Basic 
descriptive parameters, normality of distribution – KS test was calculated for all variables. The differences in D-score 
between European and World Championship individual finals on all apparatus was determined by T-test. The vault and 
horizontal bar are the statistical significance apparatus in World and European Championships in favor on the World 
Championship. On these apparatuses to qualify for the World Championships finals gymnasts should have significantly 
stronger D-score than at Europeans Championships.
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Introduction
Men ś artistic gymnastics consisted of six apparatus: floor exercises, pommel horse, rings, vault, parallel bars, and 

horizontal bar. Each exercise is composed of Difficulty value (D-score) and Execution score (E-score). D-score included 
elements which have values, and they are added in the exercises by rules and gymnast choose the best elements that can 
perform at the competition. Different levels of competitions differ gymnast by its quality of execution. There is a small 
investigation based on differences between competition, start value which is important in periodization of training and 
concentration on difference between apparatus in European and World level. The main problem in artistic gymnastics 
is changing the rules every four years, which effect on composing the exercises were in the last period the D-score is 
growing rapidly, and gymnast tends to perform the highest value elements from the FIG Code of Points. Accordingly, 
it is important to track and investigated where is the difference (championships and apparatus). As the rules have been 
changed through history, the calculation of the final score passed many changes. Proportions of D-score and E-score on 
some apparatus are above 70% (pommel horse, horizontal bar), although in the FIG Code of Points (2009-2013) state that 
exercises presentation is much more important than the difficulty (Čuk, Fink, Leskošek, 2012). As the rules are changing 
every Olympic Cycle the D-score for the qualification at competition start to be in the first place when coaches and 
gymnasts preparing an exercise. Leskošek, Čuk, & Pajek (2013) investigated trends in E-score and D-score of exercises 
on all apparatus in qualifications and finals of male European Championships before and during a 5-year period after 
the introduction of new “open-ended” Code of Points in 2006. Čuk and Atiković (2009) tested the equality between 
disciplines at the Olympic Games 2008. Equality in apparatus in all-around has not been equal in D-score. Čuk & Forbes 
(2014) tested difficulty scores in relation to the success in all-around competition at the 2009 European Championships.

Floor exercise and horizontal bar are the riskiest apparatus (Čuk, Fink & Leskošek, 2012), which means that small 
mistake in the exercise can change D but also E-score dramatically. If the gymnast does not perform any element by rules, 
judges will not take into D-score, so the start value will be lowered. The similar thing will be happening when gymnast 
makes mistakes or fall from the apparatus, E-score will be low, and at the end the final score will be lower. Román, et 
al., (2010) investigated the difficulty of floor exercises and influence on the final score at the Olympic Games in Beijing 
(2008) and conducted that D-score does not predict final sore, except E-score. As the rules are changing every Olympic 
Cycle, depended on competition and trends on apparatus there will be differences in D and E-score.

The aim of this study was to find the differences in D-score values between European and World Championships.
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Methods
The research was conducted on a sample of 48 gymnasts, best eight D-scores from qualifications for the meǹ s event 

final competition. D-scores were observed from the official results of 49th FIG Artistic Gymnastics World Championships 
– Stuttgart, 2019 and the 8th European Championships – Szczecin, 2019. D-score or start value of the exercise of each 
apparatus was taken into analyses. A sample of variables which have been used in this study are: European Championships 
floor exercises (ECF), World Championships floor exercises (WCF), European Championships pommel horse (ECPH), 
World Championships pommel horse (WCPH), European Championships rings (ECR), World Championships rings 
(WCR), European Championships vault (ECV), World Championships vault (WCV), European Championships parallel 
bars (ECPB), World Championships parallel bars (WCPB), European Championships horizontal bar (ECHB), World 
Championships horizontal bar (WCHB). Statistica 12 was used for data analysis. Basic descriptive parameters, normality 
of distribution – KS test was calculated for all variables. The differences in D-score between European and World 
championship on individual finals on all apparatus was determined by T-test.

Results
Basic descriptive statistics results are shown in the Table 1.

Table 1. Descriptive Statistics

Variable Valid N Mean Minimum Maximum Std.Dev.

ECF 8 6,15 5,90 6,5 0,23

WCF 8 6,30 6,10 6,5 0,17

ECPH 8 6,08 5,60 6,8 0,35

WCPH 8 6,26 6,00 6,9 0,30

ECR 8 6,13 6,00 6,4 0,15

WCR 8 6,16 6,00 6,3 0,11

ECV 8 5,43 5,00 5,6 0,23

WCV 8 5,65 5,40 6,0 0,19

ECPB 8 6,24 5,90 6,5 0,18

WCPB 8 6,35 6,20 6,6 0,16

ECHB 8 5,83 5,60 6,2 0,20

WCHB 8 6,18 6,00 6,5 0,17

Note: Valid N – number of gymnasts on each apparatus, Mean– average values; Minimum – minimum values; Maximum – maximum values; Std.Dev.- 
Standard Deviation.

Results of T-test are shown in the Table 2.

Table 2. T-test for Independent Samples 

Group 1 vs. 
Group 2

Mean 
Group 1

Mean 
Group 2 t-value df p Valid N 

Group 1
Valid N 
Group 2

Std.Dev. 
Group 1

Std.Dev. 
Group 2

F-ratio 
Variances

p 
Variances

ECF vs. WCF 6,15 6,30 -1,50 14 0,16 8 8 0,23 0,17 1,80 0,46

ECPH vs. WCPH 6,08 6,26 -1,14 14 0,27 8 8 0,35 0,30 1,37 0,69

ECR vs. WCR 6,13 6,16 -0,58 14 0,57 8 8 0,15 0,11 1,97 0,39

ECV vs. WCV 5,43 5,65 -2,18 14 0,05 8 8 0,23 0,19 1,48 0,62*

ECPB vs. WCPB 6,24 6,35 -1,30 14 0,21 8 8 0,18 0,16 1,33 0,72

ECHB vs. WCHB 5,83 6,18 -3,82 14 0,00 8 8 0,20 0,17 1,41 0,66*

Note: *= statistically significant value, p<0,05
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Discussion
EG1 in their memberships gathers 50 countries from Europe. Considering that FIG2 has a total of 152 member 

countries, with 1/3 countries Europe is the biggest continent represented in global gymnastics. It is also the continent 
with the most countries that has highly developed artistic gymnastics on the top-level, comparing to the other continents. 
Therefore, European Championships is the most important gymnastics championships in Europe, where all countries 
send their best national gymnasts to compete, very often the same gymnasts as they send to the World Championships. 
For the gymnasts from Europe, European Championships finals and medals are more valuable comparing to the same 
results achieved at the World Cup or World Challenge Cup competition in gymnastics. This research was conducted 
on results from 2019 European Championships in Szczecin (Poland) held in April and 2019 World Championships in 
Stuttgart (Germany) held in October.

The final score of the gymnasts is a sum of D-score and E-score. D-score (Difficulty score) is very important to 
achieve top-level results such as qualifying for the finals at European and World Championships. For example, proportions 
of D-score and E-score on some apparatus are above 70% (pommel horse, horizontal bar) (Čuk, Fink, Leskošek, 2012). 
E-score (execution score) needs to be as high as possible, and the highest possible E-score is 10,000. The D-score doesn t́ 
have a limit, so for the elite gymnasts it is important to achieve D-score high enough to be competitive for the finals 
and medals, individual and all-around. Importance of D-scores in all-around finals were presented in research of 2009 
European Championships, where it is concluded that with D-score only we can predict 84% of all-around final score 
(Čuk & Forbes, 2014).

The results showed there is a difference on each apparatus between D-score comparing 2019 European and 2019 
World Championships. Logically, on each apparatus D-score on World Championships was slightly higher than on the 
European Championships. After introducing new open-ended rules in 2006 it is indicated the increase in D-scores 
itself, while the E-scores were generally decreased (Leskošek, Čuk, & Pajek, 2013). Although, Čuk and Atiković (2009) 
concluded that in all-around competition the results from the 2008 Olympic Games shows that the vault has the highest 
D-score, and the pommel horse has the smallest D-score. Obviously, the size of the difference between D-scores are 
not the same at each apparatus. Thus, the quality of gymnastics is not the same and with the results of these researches 
we can consider which apparatus is more “European” than others, compared to Worlds. If we compare the size of the 
difference, rings seem to be mostly “European” apparatus, where the D-score was almost the same on both competitions. 
The difference was larger, in turn, on pommel horse, parallel bars and floor, while the D-scores on vault and horizontal 
bar had the biggest and statistically significant difference between European and World Championships. Obviously, 
the vault and the horizontal bar are apparatus that is, in accordance with D-scores, “stronger” on other continents than 
Europe, compared to the other apparatus. Or we could say, gymnasts with D-scores which was enough to qualify for the 
finals at the European Championships on pommel horse, parallel bars and floor, had a greater chance to get to the finals 
at the World Championships then gymnast on the vault and horizontal bar, if they performed the same D-score on both 
competitions. Gymnasts on vault and horizontal bar should perform a routine with the higher D-score because there is a 
lot of gymnast with higher D-score on a global level, which pretended to the World Championships finals. At European 
Championship 2009 the highest prediction of the all-around score has the parallel bar D-score (Čuk & Forbes, 2014).

There are other factors at the competition that also can change D and E-score. Variability in the D and E-score are 
existed in judging and depend on quality of judging, competition season, seat position of judges, angle of view and other 
subjective and objective factors (Leskošek, et al., 2010). Anyway, the bigger variability we could find in the E-score 
because the D-score in meǹ s artistic gymnastics is more objective than E-score and there is less possibility to make a 
judgè s mistake.

Conclusion
We can conclude that horizontal bar and vault are the apparatus which statistically significantly differ European 

Championships form World Championships in D-score. Those are two apparatus where if gymnasts want to compete 
at the World Championships finals must have higher start value than for the European Championships. It means that 
World gymnasts are better than gymnasts compete at the European Championships. Also, it says that competitors at 
World Championships have more difficult exercises at that two apparatus. This could be reason in specialization, training 
methods and conditions of training.

1 European Gymnastics
2 Federation Internationale de Gymnastique
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