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The relative age effect (RAE) is associated with (dis)advantages in competitive sports. While the RAE in elite male soccer reveals a skewed birthdate distribution in relation to a certain cut-off date, research of RAE in elite female soccer is affected by small number of samples and conflicting results. The purpose of this study was to investigate the RAE in elite adult German soccer regarding gender and competition level. The sample comprised 680 female and 1,083 male players of the two top German leagues during the 2019/20 season and German national teams (A-Team to Under 19). Differences between the observed and expected birthdate distributions were analyzed using chi-square statistics and effect sizes followed by calculating odds ratios. Results showed a statistically significant RAE with small effect size across all players included for both genders (female players: P < 0.001, W = 0.16, male players: P < 0.001, W = 0.23). The identified RAE was based on an over-representation of players born at the beginning of the year. According to gender and competition level, RAEs were more pronounced in German male soccer. While significant RAEs were found among males in the first two leagues (first league: P < 0.001, W = 0.19, second league: P < 0.001, W = 0.26), the RAE of females was more pronounced in the second league (first league: P = 0.080, W = 0.16, second league: P = 0.002, W = 0.20). The analysis of RAE regarding the national teams revealed a statistically significant RAE with large effect size for only the youngest investigated age group of male players (Under 19: P = 0.022, W = 0.52). Our data show an RAE in female and male German adult soccer, which could be accompanied by a loss of valuable elite players during the youth phase of the career. Consequently, the pool of talented players at the adult level would be limited.
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INTRODUCTION

In sports, it has been shown that the relative age effect (RAE) favors relatively older athletes in terms of talent selection and development opportunities (Till et al., 2009). The term “relative age” refers to the difference in one’s birthdate in relation to a cut-off date used to group children and adolescents (Smith et al., 2018). For example, in an age-based system with January 1st as a cut-off date, an individual born in January is almost 1 year older than an individual born in December. Because the RAE can lead to selection bias due to physical, cognitive, psychological and social attributes, it may be considered as discrimination against athletes who are born later within an age cohort (Simmons and Paull, 2001; Dixon et al., 2011). In light of the fact that selection bias in children and youth sports could lead to non-selection and dropout of talents, the long-term consequences for professional sports are obvious (Baker et al., 2010).

Review studies and meta-analyses show that there are various factors moderating the RAE in sport (Cobley et al., 2009; Baker et al., 2010; Sierra-Díaz et al., 2017; Smith et al., 2018). These include age, sport context, competition level, gender, and playing position. One of the most notable moderators of RAE appears to be gender (Baker et al., 2010), although a comprehensive study of the RAE shows little evidence for gender influences (Cobley et al., 2009). This outcome is most likely related to the fact that only 2% of all included athletes are female. Therefore, a recent meta-analysis examined the prevalence and magnitude of the RAE specifically in female athletes (Smith et al., 2018). The findings show a statistically significant, but small RAE across all sport contexts with the relatively older of the age cohort were 25% more likely to be represented. In addition, the competition level moderates the RAE significantly, but with inconsistent effects in elite adult athletes. Thus, a sport-specific analysis of the RAE could provide more insights into the competition level of elite female athletes.

In elite adult soccer, the influence of gender on the RAE is also affected by the small number of female samples and conflicting results (Vincent and Glamser, 2006; Baker et al., 2009; Delorme et al., 2009b; Romann and Fuchslocher, 2011; Sedano et al., 2015). For example, there is no statistically significant RAE in elite female soccer in the US Soccer Federation (Vincent and Glamser, 2006), French professional championship (Delorme et al., 2009b), or the Swiss national teams (Romann and Fuchslocher, 2011). However, other studies have found a significant RAE (Baker et al., 2009; Sedano et al., 2015). In contrast, a detailed examination of the birthdate distribution per quarter reveals differences between the studies in Spanish and US soccer. In elite male soccer, on the other hand, there are numerous analyses of the RAE (Barnsley et al., 1992; Verhulst, 1992; Helsen et al., 1998; Musch and Hay, 1999; Cobley et al., 2008; Ostapczuk and Musch, 2013; Brustio et al., 2018; Yagüe et al., 2018; Kelly et al., 2020). Overall, these studies show a consistent RAE with an over-representation of players born at the beginning of their cohort year. Studies examining gender as a moderator of RAE in elite soccer with comparable female and male cohorts are rare and characterized by contradictory results. In U 18 European Championship, there is no significant difference in RAE between female and male players (Helsen et al., 2005). However, in US and Japanese soccer, there are gender differences of RAE due to a weaker skewed birthdate distribution in female players (Vincent and Glamser, 2006; Baker et al., 2009; Nakata and Sakamoto, 2012). More research is needed to investigate possible gender differences in elite adult soccer.

In Germany, soccer is a highly popular sport and the German Soccer Association has a high number of female (1,155,785) and male (6,016,151) members (German Soccer Association, 2019). The UEFA Club Coefficient shows that female and male German club teams are among the top three in the March Ranking 2020 (UEFA, 2020). Moreover, the national teams are ranked third in the aggregated women’s and men’s FIFA World Ranking (FIFA, 2019). To the best of our knowledge, no study has provided evidence of gender influences on the RAE in the highest competition levels from a leading soccer nation. Thus, this study aimed to investigate the RAE in female and male soccer players competing at the top two German leagues and German national teams (A-Team to Under (U) 19). Based on previous studies (Vincent and Glamser, 2006; Cobley et al., 2009; Schorer et al., 2009; Baker et al., 2010; Nakata and Sakamoto, 2012; Smith et al., 2018), it was hypothesized that there is an RAE in elite adult players, with the RAE being more prominent among males than females. Additionally, we assumed reduced RAE magnitudes on the highest competition level.



MATERIALS AND METHODS


Subjects

Our study included a total sample of 680 female and 1,083 male adult soccer players, competing at the top two German leagues during the season 2019/20. Additionally, female and male rosters of the German national teams [A-Team, U 21 (male only), U 20, and U 19] were considered. The female U 21 national team could not be included, because this team was not managed by the German Soccer Association during the investigation period.

Because the rosters of the national teams varied depending on the importance of the meeting, only the rosters of the past two major tournaments (FIFA World Cup and UEFA European Championship) dating back to the year 2015 were analyzed. This process is in line with a previous study (Romann and Fuchslocher, 2013). Player birthdates were collected from the official data center of the German Soccer Association (accessed 7th April 2020)1. Players listed twice in national championships (eight females playing in the first and second league) were assigned to the team in which they participated more frequently. Because all data were freely available from the internet, no approval by an Ethical Committee was required. Table 1 gives an overview of the players included.


TABLE 1. Overview of the included female and male elite adult soccer players.
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Classification of Relative Age

The birth month of each player was used to define the birth quarter and half-year distribution per semester. To calculate the RAE, the annual age groups were broken down into quartiles (Cobley et al., 2009) and half-year groups (Cobley et al., 2008). The cut-off date was defined as January 1st. Therefore, the year was divided into four quartiles: Q1 = January, February and March, Q2 = April, May and June, Q3 = July, August and September, Q4 = October, November and December. Furthermore, the year was divided into two semesters: S1 = January to June, S2 = July to December. The observed birthdate distributions of all players were calculated four each quarter and semester. The expected birthdate distribution was calculated gender- and age-specifically (female age group: 1983–2003, male age group: 1978–2002) from the corresponding reference population of births in Germany and served as control (Delorme and Champely, 2015). These birthdate statistics were also publically available on the internet (Statistisches Bundesamt, 2020).



Statistical Analyses

Chi-square goodness-of-fit tests were used to compare the observed and expected birthdate distributions. To determine subgroup differences, odds ratios (ORs) and 95% confidence intervals were calculated. The Chi-square goodness-of-fit tests were used to detect whether or not the assigned quartile of birth profile for a given sample was significantly different to an expected distribution (females: Q1 = 24.8%, Q2 = 24.8%, Q3 = 26.5%, Q4 = 23.9%, males: Q1 = 24.8%, Q2 = 25.0%, Q3 = 26.4%, Q4 = 23.9%). The ORs were calculated to test the odds of the frequency of a quarter/semester to another (Q1–Q3 vs. Q4, S1 vs. S2), whereby the Q4/S2 (relative youngest) functioned as the reference. An OR of 1.00 indicated that the frequency is equal in both quarters/semesters, while an OR of 2.00 indicated that the frequency of one quarter/semester is twice as high compared to the other (Smith et al., 2018).

Furthermore, effect sizes (Cohen’s W) were calculated to determine the magnitudes of the chi-square tests. According to Cohen (1988), W = 0.10, W = 0.30, and W = 0.50 indicated a small, medium, and large effect, respectively. An alpha level of P < 0.05 was set for statistical significance. All statistical analyses were computed with a statistical software package (SPSS, version 23.0, SPSS Inc. Chicago, IL, United States).



RESULTS

The birthdate distribution by quarter for each female and male subgroup is shown in Table 2. There was a statistically significant RAE for the subgroup of all female and male players with small effect sizes [all female players: X2 (3, N = 808) = 20.82, P < 0.001, W = 0.16, all male players: X2 (3, N = 1,253) = 68.42, P < 0.001, W = 0.23]. Players born at the beginning of the year were over-represented (all female players: Q1 vs. Q4, OR = 1.49, all male players: Q1 vs. Q4, OR = 2.00, Table 3) and the ORs declined for the comparisons later in the year with Q4 being inferior in each case (all female players: Q2 vs. Q4, OR = 1.18, Q3 vs. Q4, OR = 1.08, all male players: Q2 vs. Q4, OR = 1.56, Q3 vs. Q4, OR = 1.44).


TABLE 2. Birthdate distribution of the female and male elite adult soccer players compared to the corresponding reference population.
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TABLE 3. Odds ratios of the birthdate distribution for the female and male elite adult soccer players.

[image: Table 3]Regarding the influence of gender, the half-year distribution of birthdates of all included players revealed higher OR of S1 vs. S2 for males than for females (OR = 1.46 vs. 1.28, Table 3). With the exception of the U 20 national team, males also had higher ORs of S1 vs. S2 compared to females for the respective competition level (first league: OR = 1.37 vs. 1.24, second league: OR = 1.44 vs. 1.31, A-Team: OR = 1.56 vs. 1.09, U 20: OR = 1.80 vs. 2.00, U 19: OR = 3.00 vs. 1.00). The OR of S1 vs. S2 for the reference population was 0.99 and 0.98 for males and females, respectively.

Analyzing the competition level of male players, the first two leagues of national championship showed significant RAEs with small effect sizes [first league: X2 (3, N = 540) = 20.50, P < 0.001, W = 0.19, second league: X2(3, N = 543) = 36.44, P < 0.001, W = 0.26]. In both leagues, players born during the first half of the year were over-represented (first league: OR = 1.37, second league: OR = 1.44), while the OR of Q1 vs. Q4 indicated a higher frequency of relatively older players in the second league (OR = 1.92) compared to the first league (OR = 1.83). In addition, the analyzed male U 19 national teams revealed a significant RAE with a large effect size [X2(3, N = 36) = 9.59, P = 0.022, W = 0.52]. Again, players born during the first half of the year were over-represented (S1 vs. S2, OR = 3.00). No significant RAEs were identified for the A-Team (P = 0.169), the U 21 (P = 0.090), or the U 20 team (P = 0.129).

Regarding the competition level of female players, there was only a significant RAE in the subgroup of the second league of the national championship with a small effect size [X2(3, N = 400) = 15.34, P = 0.002, W = 0.20]. A comparison of births over the half-year distribution showed an over-representation of the first 6 months for second league players (S1 vs. S2, OR = 1.31). Also, an OR of 1.75 of the comparison between Q1 vs. Q4 indicated that relatively older players of the second league were more likely to be represented. For all other female subgroups (first league and national teams), no statistically significant RAE was found (P ≥ 0.080).



DISCUSSION

This study investigated the RAE in elite adult German soccer according to gender and competition level. Our main findings were: (a) There was a statistically significant RAE with small effect sizes across all included players for both genders, (b) the RAE was more prominent among males, and (c) while significant RAEs were found among males in the first two leagues, the RAE of females was more pronounced in the second league.

The overall RAE for all included soccer players showed that players born at the beginning of the year were consistently over-represented (Tables 2, 3). This result is in line with the RAE of male players reported in several elite soccer leagues worldwide (Helsen et al., 1998, 2012; Musch and Hay, 1999; Salinero et al., 2013; Brustio et al., 2018; Rađa et al., 2018; Doyle and Bottomley, 2019; Lupo et al., 2019). For female players, it is, however, only partially consistent with the literature (Vincent and Glamser, 2006; Delorme et al., 2009b; Romann and Fuchslocher, 2011; Sedano et al., 2015). In this context, it is evident that the RAE can be influenced by various attributes such as physical, cognitive, psychological, and social aspects (Cobley et al., 2009; Dixon et al., 2011; Brustio et al., 2018; Kelly and Williams, 2020). In particular, physical attributes are more prominent in contact sports, like soccer, than in noncontact sports (Delorme et al., 2009b). In fact, it has recently been shown that power-associated capacities differ between different age and starting-nonstarting youth players (Hoppe et al., 2020). Therefore, a skewed birth distribution of elite adult players could be based on a selection bias in youth soccer (Simmons and Paull, 2001). With this in mind, relatively older youth players could be more frequently selected for talent development programs due to their possible advantages in anthropometric development and power capacities (Brustio et al., 2018; Kelly and Williams, 2020). In previous research, it was assumed that in addition to an average higher level of maturity, relatively older youth players also receive more competition time. These players may benefit from greater support in performance development than their relatively younger counterparts (Helsen et al., 2012), which may support our assumptions.

Regarding the influence of gender, the overall RAE was more prominent among males (Table 2). The literature shows inconsistent results in a gender-specific comparison of the RAE in soccer. For example, Helsen et al. (2005) identified no RAEs for female and male soccer players of the U 18 European Championship. To the contrary, Vincent and Glamser (2006) showed gender differences of the RAE of 17-year-old elite soccer players with an RAE in males, but not in females. Possible explanations for gender-specific differences of the RAE can be related to the level of attraction of a sport for girls and boys, country-specific differences, and variations of competition levels (Baker et al., 2010). When the comparison of gender differences in the RAE is extended to other team sports, some research suggests a greater RAE magnitude in males than in females (Baker et al., 2009; Schorer et al., 2009; Nakata and Sakamoto, 2012). One reason for this, and possibly also for our results, could be a less intense competition within a team to make the starting line-up (Musch and Grondin, 2001; Lupo et al., 2019). For example, in a less popular sport, the number of available athletes is reduced and the demand for positions is not as great (Schorer et al., 2009). Therefore, it is expected to have a smaller RAE when fewer athletes participate in the sport. Other explanations may include a reduced depth of competition and the interaction of maturational and biological differences with socialization effects (Vincent and Glamser, 2006; Baker et al., 2010; Nakata and Sakamoto, 2012). However, to elucidate these speculations, more studies are needed.

Regarding the competition level, the RAE was more pronounced at the second leagues, even though there were statistically significant differences among males in the first league (Table 2). Also, in US, English, Italian, and French soccer, several studies concluded that a higher competition level leads to a lower RAE (Baker et al., 2009; Delorme et al., 2009a; Fleming and Fleming, 2012; Brustio et al., 2018). This effect could be explained by the increased importance of technical, tactical, and psychological aspects at the elite level (Rampinini et al., 2009; Carling, 2013; Vestberg et al., 2020). For example, a performance analysis of the first league in German male soccer showed that the physical match running performance alone is not a key indicator for achieving success (Hoppe et al., 2015). Conversely, a more athletic competition style in the second league could influence the RAE. A higher injury rate in the second compared to the first league of German male soccer is may be an indirect indicator for the higher physical demands (Klein et al., 2019). At the level of individuals, another possible explanation could be the so-called “underdog” hypothesis (Gibbs et al., 2012), where the relatively younger players may benefit from more competitive play with relatively older players at young ages. This may help the relatively younger players to reach greater resiliency and coping skills at an elite adult level. For instance, there was a strong RAE within an English professional soccer academy, whereby relatively older players were three times more likely to be recruited compared to relatively younger players (Kelly et al., 2020). However, when analyzing the conversion rate, relatively younger players were four times more likely to achieve a professional contract once they have been selected for the academy. This is potentially achieved by overcoming major challenges in training and competition resulting in enhanced resilience (Kelly and Williams, 2020). Finally, in relation to the RAE of male players of the second league in our study, comparable results were obtained across the top five European second leagues in male soccer (Rađa et al., 2018). The authors attributed this observation to the fact that there is no second chance to enter the first league for late-born players.

Our findings in female players, namely that there was an RAE in the second but not in the first league, are partly in line with the literature. Similarly, in Spanish female soccer, a statistically significant RAE was found in second league players (Sedano et al., 2015). In contrast to our study, significant RAEs were also identified in the first Spanish league. In the US Soccer Federation (Vincent and Glamser, 2006) and the French professional championship (Delorme et al., 2009b), no significant RAEs were observed for females. One potential explanation for these discrepancies is that there are country-specific differences in the RAE of female soccer players, potentially due to different youth development and competition systems (Sierra-Díaz et al., 2017). For example, in German youth soccer, girls are allowed to compete with boys up to 16 years (German Soccer Association, 2020). This means that athletically stronger and presumably relatively older girls may be able to withstand this mixed-gender competition. In addition, in most German regional associations, it is allowed that girls of an older chronological age group can compete with boys of a younger chronological age group, which could intensify the RAE (Reinders, 2017).

A hypothetical explanation for the RAE of female second league players of our study could be due to structural reform. Starting with the 2018/19 season, the German second female soccer league was no longer divided into North and South. Instead, it was played in a single division with a reduced number of teams (German Soccer Association, 2017). This may has intensified the competition for making the team. Another potential reason could be the transition from youth to senior level (Lupo et al., 2019). Since the female youth players move directly to the senior leagues after the U 16/U 17, we assumed that the likelihood of relatively older players making this transition is higher, at least in part, to the second league. The difference in the average age between the first and second league (first league 23.9 ± 4.2 years, second league: 21.0 ± 4.0 years, Table 1) suggests that more female youth players make the transition to the second league initially. Possible advantages of the physical maturation of relatively older players may be a cause of the RAE in the second league, at least researchers trace RAE in male athletes to this effect (Vincent and Glamser, 2006; Lupo et al., 2019). To clarify also these assumptions, more research is needed.

Our analysis of the RAE regarding the national teams only showed an over-representation of players born at the beginning of the year for the youngest investigated age group of male players (U 19). There is evidence that the RAE decreases with age after adolescence (Cobley et al., 2009; Brustio et al., 2018). For the German national male youth soccer teams, Skorski et al. (2016) also identified a decreasing RAE with increasing age categories from U 16 to the senior A-Team. The authors suspected that this phenomenon could be related to a higher proportion of relatively younger players achieving a professional level (Skorski et al., 2016). It is worth mentioning that for national teams the best players were selected. After adolescence, when the advantages of early physical maturity fade away and the best players all have a similar physiological level, technical-tactical skills, and cognitive abilities could make the difference to produce successful outcomes. This might enable relatively younger players be more competitive than their relatively older counterparts (McCarthy and Collins, 2014).



LIMITATIONS

Firstly, we did not record anthropometric and performance variables of the players, which may better describe the phenomenon of RAE. The discussion about physical advantages of players born close to the beginning of the age cohort is therefore somewhat speculative and thus more research is required. Secondly, the birthdates of players of national championships refer to only one season. This makes it difficult to draw conclusion about the development of an RAE over several seasons. Thirdly, we included national and international players of national championships, which could have an impact on the RAE magnitudes between the analyzed leagues (Schorer et al., 2009). Finally, the sample size in national teams is low. However, to solve that point, we grouped all players in a specific subgroup according to gender. In terms of statistics, we used the birth month of each player to define the birth quarter and half-year distribution per semester. It should be noted that this approach has, however, some limitations. For example, a player born on the 1st of January and a player born on the 31th of March are considered as equivalent. Decimal ranging or Poisson regression modeling could improve the sensitivity in quantifying the RAEs (Brustio et al., 2018; Gerdin et al., 2018; Doyle and Bottomley, 2019). Future studies should examine the influence of gender and competition level on the RAE in elite soccer over several seasons and possible causal factors of RAE such as physical maturation, anthropometric variables and individual performance for female and male players.



PRACTICAL IMPLICATIONS

Previous studies have made recommendations such as yearly rotation of the cut-off date (Romann and Fuchslocher, 2011), shifting the start of talent selection to the period after puberty (Güllich, 2014; Güllich and Emrich, 2014), and education of the long-term vision of coaches in the talent selection process (Yagüe et al., 2018), which may all aim to mitigate the negative consequences of the RAE. A pragmatic approach during scouting at junior competitions can be age-ordered shirt numbering, which reduces the selection bias associated with the RAE, and thus also long-term consequences of the overall quality of the top senior teams (Mann and van Ginneken, 2017). The transition from youth soccer to senior leagues is of particular importance for the career of a talented player. Considerable age differences can occur, especially in female soccer, which may induce a RAE. In flexible match schedules, players from the oldest junior and youngest senior age groups could be combined for competitions aiming to bridge the gap during the transition and could reduce the RAE.



CONCLUSION

In conclusion, our results demonstrate that RAEs exist in German elite adult female and male soccer. The statistically significant RAE of this study is based on an over-representation of players born at the beginning of the year. Considering the effect sizes and ORs, RAEs were more pronounced in males, although, similar effects were found among females in the second league. An RAE in adult soccer could be accompanied by a loss of valuable players during the youth phase of the career and limiting the pool of talented players at the adult level. In addition to explanations for the RAE in previous studies (Musch and Hay, 1999; Baker et al., 2009; Cobley et al., 2009; Helsen et al., 2012; Brustio et al., 2018; Smith et al., 2018), it is conceivable that the demanding transition from U 16/U 17 to the senior level of German female soccer intensify the RAE in this cohort. Coaches and practitioners should try to find solutions to assist players in the transition from youth to senior professional level. Depending on the organizational structures of the youth development system, flexible match schedules could possibly reduce the RAE of female players in this study.
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Gender Subgroups Competition level Number of Number of Mean chronological age
teams (N) players (N) and SD at the beginning
of competition (years)
Female 1st League (Frauen-Bundesliga) National Championship 2019/20 12 280 23.94.2)
2nd League (2. Frauen-Bundesliga) National Championship 2019/20 14 400 21.0(4.0)
A-Team FIFA Women'’s World Cup 2019 and UEFA Women’s 2 46 26.2 (3.3)
European Championship 2017
U 20 FIFA U-20 Women’s World Cup 2018 and FIFA U-20 2 42 19.3(0.9)
Women'’s World Cup 2016
u19 UEFA U-19 Women'’s European Championship 2019 2 40 18.4 (0.6)
and FIFA U-19 Women’s World Cup 2018
Male 1st League (Bundesliga) National Championship 2019/20 18 540 25.2 (4.5)
2nd League (2. Bundesliga) National Championship 2019/20 18 543 25.2(4.2)
A-Team FIFA World Cup 2018 and UEFA European 2 46 26.5(3.4)
Championship 2016
u21 UEFA U-21 European Championship 2019 and UEFA 2 46 22.3(0.9)
U-21 European Championship 2017
U 20 FIFA U-20 World Cup 2017 and FIFA U-20 World Cup 2 42 20.0(0.3)
2015
u19 UEFA U-19 European Championship 2017 and UEFA 2 36 19.1(0.3)

U-19 European Championship 2016

U, under; SD, standard deviation.
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Female

Male

Category

RP (1983-2003)
(%)

1st League
(%)

2nd League
(%)

A-Team

(%)

U 20

(%)

U119

(%)

All players
(%)

RP (1978-2002)
(%)

1st League
(%)

2nd League
(%)

A-Team

(%)

uU21

(%)

U 20

(%)

19

(%)

All players
(%)

Q1

2,037,237
24.8
83
29.6
131
32.8
13
28.3
14
33.3
12
30.0
253
31.3
2,597,318
24.8
161
29.8
194
35.7
17
37.0
18
39.1
16
38.1
13
36.1
419
33.4

Q2

2,040,780
24.8
72
25.7
96
24.0
11
23.9
14
333
8
20.0
201
24.9
2,619,274
25.0
151
28.0
126
23.2
11
23.9
12
26.1
11
26.2
14
38.9
325
25.9

Q3

2,181,311
26.5
57
20.4
98
24.5
9
19.6
7
16.7
13
32.5
184
22.8
2,763,735
26.4
140
25.9
122
22.5
12
26.1
10
21.7
10
23.8
6
16.7
300
23.9

Q4

1,968,470
23.9
68
24.3
75
18.8
13
28.3
7
16.7
7
17.5
170
21.0
2,607,238
23.9
88
16.3
101
18.6
6
13.0
6
13.0
5
11.9
3
8.3
209
16.7

Total

8,227,798

280

400

46

42

40

808

10,487,565

540

543

46

46

42

36

1,253

X2

20.50

36.44

0.080

0.002

0.697

0.178

0.565

<0.001

<0.001

<0.001

0.169

0.090

0.129

0.022

<0.001

Cohen’s W

0.16

0.20

0.18

0.34

0.23

0.16

0.19

0.26

0.33

0.38

0.37

0.562

0.23

Effect

Small

Small

Small

Medium

Small

Small

Small

Small

Medium

Medium

Medium

Large

Small

Q, quarter; RR, reference population. Bold = statistically significant at P < 0.05.
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Category

OR comparisons, Q14 and S1-2 (95 % CI)

Q1vs. Q4 Q2vs. Q4 Q3 vs. Q4 S1vs. S2
Female RP (1983-2003) 1.04 (1.03-1.04) 1.04 (1.03-1.04) 111 (1.11-1.11) 0.98 (0.98-0.99)
1st League 1.22 (0.77-1.94) 1.06 (0.66-1.70) 0.84 (0.52-1.36) 1.24 (0.89-1.73)
2nd League 1.75 (1.18-2.60) 1.28 (0.85-1.93) 1.31(0.87-1.97) 1.31 (0.99-1.73)
A-Team 1.00 (0.33-3.03) 0.85 (0.27-2.63) 0.69 (0.22-2.23) 1.09 (0.48-2.47)
U 20 2.00 (0.58-6.87) 2.00 (0.58-6.87) 1.00 (0.26-3.82) 2.00 (0.83-4.83)
U19 1.71(0.48-6.17) 1.14 (0.30-4.37) 1.86 (0.52-6.61) 1.00 (0.42-2.40)
All players 1.49 (1.13-1.96) 1.18 (0.89-1.57) 1.08 (0.81-1.44) 1.28 (1.05-1.56)
Male RP (1978-2002) 1.04 (1.03-1.04) 1.05 (1.04-1.05) 1.10 (1.10-1.11) 0.99 (0.99-0.99)
1st League 1.83 (1.29-2.60) 1.72 (1.20-2.45) 1.59 (1.11-2.28) 1.37 (1.08-1.74)
2nd League 1.92 (1.37-2.69) 1.25(0.88-1.78) 1.21(0.85-1.72) 1.44 (1.13-1.82)
A-Team 2.83 (0.83-9.67) 1.83 (0.51-6.60) 2.00 (0.56-7.09) 1.56 (0.68-3.56)
U 21 3.00 (0.88-10.18) 2.00 (0.56-7.09) 1.67 (0.46-6.06) 1.88 (0.81-4.33)
U 20 3.20 (0.86-11.81) 2.20(0.57-8.47) 2.00 (0.51-7.80) 1.80 (0.75-4.32)
u19 4.33 (0.91-20.60) 4.67 (0.99-22.03) 2.00 (0.38-10.58) 3.00 (1.11-8.14)
Al players 2.00 (1.60-2.52) 1.56 (1.23-1.97) 1.44 (1.13-1.82) 1.46 (1.25-1.71)

Q, quarter; S, semester; RR, reference population; OR, odds ratio, Cl, confidence interval.
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