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This investigation sought to determine if a relative age effect
exists in the FIFA U17 World Cup competition. Birthdates
of players competing in the most recent six competitions,
from 1997 to 2007 were examined. For all competitions, the
distributions of birth months were significantly different
than expected with more players born in the early months of
the year compared with the later months. For the entire
cohort of players, 40% were born in the first quarter of the
year while only 16% were born in the last 3 months. A small

portion of this effect seems to be due to physical stature of
the players. This relative age effect held for all FIFA-
designated geographical zones except for Africa. The Afri-
can region displayed a reverse relative age effect with a
relatively large portion of players born in the later part of
the year, particularly in December of the age appropriate
year. The results of this investigation show that at the
highest level of youth soccer, there is a strong bias toward
inclusion of players born early in the selection year.

Youth sports competitions are often constructed
around specific age groups. Typically, an age group
spans 1–2 year period. For international youth soccer
competitions, the age group consists of players born
between January 1 and December 31, inclusively.
Under this grouping, players can differ in age by
nearly 12 months. At the younger age groups, a year
of growth and maturation can be an important factor
determining performance on the field.
Athletes who are most successful in a given com-

petition are often the oldest participants within the
age group. That is, those athletes born closest to the
cut-off date for the competition tend to excel. This
relative age effect is common to a number of sports
and activities. Research shows that it exists in youth
basketball, tennis, ice hockey as well as other sports
(Lariviere & Lafond, 1986; Barnsley & Thompson,
1988; Baxter-Jones & Helms, 1994; Dudink, 1994;
Delorme & Raspaud, 2008). A number of studies
have focused on the relative age effect in youth soccer
(Helsen et al., 1998, 2005; Glamser & Vincent, 2004;
Vincent & Glamser, 2006; Jimenez & Pain, 2008).
These studies clearly indicate that at many levels of
play, the identification and selection of players to
participate in advanced training or competitions has
a clear age bias.
The birthdates of players participating in the

Under-17 (U17) FIFA World Cup were examined
to determine if a relative age effect exists at this level

of competition. This event was chosen as it is the
highest level of youth soccer competition. By age 17,
most players are near their physical and psychologi-
cal maturity differences between older and younger
players are expected be minimized. These players are
more likely to have been identified in earlier selection
processes and received advanced training and com-
petition opportunities. Further, this large cohort of
the players allows for comparison of historical trends
and possible geographical differences. The results of
this study suggest that at the highest level of youth
soccer competition the relative age effect is strong.

Methods

The past six U17 FIFA World Cup competitions, spanning 10
years, were analyzed. This investigation focused only on males
since women have not participated in this competition. Ros-
ters with player birthdates were obtained from FIFA (http://
www.fifa.com). The birth month and year for each player was
recorded. For analysis purposes, birth months were designated
numerically where 1 represents January and 12 represents
December. The birth rates were then calculated per month.
For the 2007 competition, player heights were also recorded.
This was the only competition where these data were available.

Chi-square analyses were used to determine if the birth
month distributions were statistically different from the
expected distributions. This test was also used to compare
the distributions of various groupings of teams and of the
entire cohort. Teams were sub-grouped by competition year,
FIFA designated geographical zone and the team’s final
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placement in the competition. For all analyses, an equal
distribution of births across all months was assumed (8.33%
per month). Because of the various sub-group analyses per-
formed, it was not possible to take into account potential
variations in monthly birth rates that might occur between
various countries and geographical regions. The level of
significance was set at Po0.05.

Results

A total of 53 nations participated in the six tourna-
ments were examined. For 2007, 24 countries parti-
cipated whereas 16 participated in other years. A
total of 1985 players were rostered for six competi-
tions. For 2003, 2005, and 2007 the roster limit was
20 players. For all other years, the roster limit was set
at 18 players. Not all countries submitted full rosters.
The percentage of players born each month for

each competition is shown in Fig. 1. As can be seen,
there appears to be a clear relative age effect each
year with greater percentage of participants born in
the early months rather than later. For the entire
cohort of players, nearly 40% of the players were
born in the first quarter of the year. Conversely only
16% of the players were born in October, November,
or December. The median birth month was 5 (May).
For the entire cohort, the distribution of birth
months was significantly different than expected
and there was a strong negative correlation between
birth month and the number of players (Table 1).
Table 1 shows the median birth months for each

year, the w2 and the correlation coefficient between
birth month and number of players born each month.
In all years, the median birth month is in the first half
of the year and the distribution of birth months are
significantly different than that expected. There are
also significant negative relationships between the
birth month and the number of participants.

Many of the team rosters had underage players.
That is, players who were born after the oldest birth
year of participation. For example, in the 2007
competition the age-appropriate players were born
in 1990. However, several of the participants were
born later, in 1991. Overall, there were 314 underage
players representing 16% of the entire cohort. When
analyzed as a separate cohort, the underage players
also demonstrated a relative age effect. The mean and
median birth month was 5 with 36% of the players
born in January, February or March vs only 19%
born in the last quarter of the year. The distribution
of birth months was significantly different than
expected (w2 5 35.5, Po0.05). The correlation coeffi-
cient between birth month and number of partici-
pants for the underage group is � 0.700 (Po0.05).
Table 2 and Fig. 2 show the distribution of birth

months across FIFA designated geographical re-
gions. All demonstrated significant age effect distri-
butions. All regions except Africa showed median
reported birth months of April and May as well as
negative correlation coefficients between birth month
and number of players born each month. The Africa
region showed a ‘‘reverse’’ relative age effect with a
positive r-value and a median reported birth month
of August. Some individual African nations also
showed a reverse relative age effect. For example,
in the 2007 competition, Ghana, Nigeria, and Togo
showed birth month distributions that favored
younger players. Of the 19 African teams entered in
the six competitions, 14 had median reported birth
months later in the reported calendar year (July–
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Fig. 1. The percent of players born each month for all
competitions (lines). The bar graph represents the entire
cohort of players from all six competitions.

Table 1. Relative age effect across years

Year Median w2 r

2007 4 103.1 � 0.779
2005 5 42.0 � 0.840
2003 4 68.3 � 0.933
2001 4 53.3 � 0.935
1999 4 52.8 � 0.879
1997 5 23.2 � 0.642
Entire cohort 5 279.7 � 0.913

All w2 are significant (Po0.05). The r values represent the regression

coefficient between birth month and number of participants. All r values

are significant, Po0.05).

Table 2. Relative age effect across FIFA designated regions

Region Median w2 r

Africa 8 56.2 0.479
Asia and Oceania 5 62.5 � 0.934
Europe 4 140.6 � 0.916
North and Central America 4 90.5 � 0.952
South America 4 110.7 � 0.960

All w2 and r values are significant (Po0.05).

Age effect in youth soccer

503



December). In addition, of the 314 underage players,
41% were included on one of the African team
rosters. This indicates that for the African region,
the trend is for more players to be born later in the
calendar year rather than earlier.
The most and least successful teams also showed a

relative age effect. Table 3 and Fig. 3 show the results
for the tournament champions, runners-up third and
fourth place finishers as well as the four last place
teams. The nature of the tournaments do not allow
for direct determination of a true ‘‘last place’’ team

thus, the data for the bottom four finishers (based on
points earned) were pooled. For all placements, the
w2 values were statistically significant and there were
negative relationship between birth month and num-
ber of players. Median birth months were in April
and May.
Mean height for the entire cohort was

176.8 � 0.3 cm. This value falls between the 50th
and 75th percentile for adolescents of the same age
(WHO Multicenter Growth Reference Study Group,
2006). To understand the potential influence of
stature in the relative age effect, the birth month
distributions of the shortest (1st quartile) and tallest
(4th quartile) were examined (Fig. 4). For the 1st
quartile, the relative age effect approached but did
not achieve statistical significance (w2 5 18.9,
P5 0.06) whereas the tallest players showed a sig-
nificant effect (w2 5 23.7, Po0.05). Mean height for
the age appropriate group (176.9 � 0.3 cm) and the
under age group (175.7 � 0.8 cm) did not differ
significantly. Figure 5 shows the mean heights for
the age appropriate and underage players as a func-
tion of birth month. Because some birth months were
represented by only a few under age players (2–3),
birth months were collapsed into quarter of the year.
Except for the October-December period, underage
players tended to be shorter but not significantly so.
Because the Africa region showed a significant

reverse age effect and because these nations rostered
the most under age players, a closer examination of
this group of players was performed. Figure 6 shows
the birth month distribution for both age appropriate
and under age players in Africa as well as the other
regions. For this analysis, players that were two years
underage were not included. For regions other than
Africa, there is a steady decline in the percentage of
players born each month from the earliest to the
latest month. For the Africa region, the distribution
of players across birth months was relatively even,
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Fig. 2. Percent of players born each month for the FIFA
designated regions.

Table 3. Relative age effect vs final placement

Place Median w2 r

Champion 4 38.1 � 0.663
Runner-up 5 26.2 � 0.568
Third 5 27.6 � 0.696
Fourth 4 40.4 � 0.708
Bottom four 5 55.2 � 0.824

All w2 and r values are significant (Po0.05).
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Fig. 3. Percent of players born each month based on final
placement.
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Fig. 4. The birth month distribution for the shortest (1st
quartile) and tallest (4th quartile) players.
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except for the month of December of the age appro-
priate year (13.1%). The percent of players born this
month was nearly twice as great as any other month.
In addition, 33.6% of the African players were under
age vs 11.1% of the players from the other regions.
The mean height of the Africa players was signifi-
cantly less than the mean of the other regions
(171.0� 1.2 vs 177.6 � 0.3 cm, Po0.05). Players
born in the first half of the year and the last quarter
of the year were significantly shorter than players
from the other regions (Fig. 7). The African players
born in the second quarter of the year were signifi-
cantly shorter than those born in the last two quar-
ters. Only four African players were the 4th quartile
(tallest) of the entire cohort of player heights.

Discussion

The results of this investigation show that at the
highest level of youth soccer competition, a consider-
able relative age effect exists. That is, players parti-

cipating in the men’s FIFA U17 World Cup are far
more likely to have been reported to be born in the
early part of the reported calendar year than in the
latter. This trend has held for the most recent six
competitions, spanning 10 years. A relative age effect
was apparent for most individual geographical zones
and for the most and least successful teams. The only
exception was that many of the African nations, and
the African zone as a whole, showed a reverse age
effect with their rosters populated by a large number
of under age players. Lastly, the relative age effect in
the U17 World Cup seems to be somewhat depen-
dent on the stature of the players.
A unique finding of the present study is that the

African zone, as a whole, showed a reverse relative
age effect. This appears to be the first report of such a
phenomenon. For these nations, players were more
likely to have been born in the latter part of the age
appropriate year with nearly 14% born in December
1990. Also, African nations rostered relatively more
supposedly under age players than other regions
(approximately one-third). No other study showing
such a skewed distribution in the percentage of
participants born at the end of the competition
year could be found. The reason for this phenom-
enon is not readily apparent. Physical stature may
play a role given that the African players born in the
later part of the year tend to be taller than those born
earlier. However, average height of the African
players was significantly less than the other regions.
An important consideration is that an underlying
assumption of this study is that that the birthdates
obtained are accurate. It seems reasonable that with
such a large percentage of players born in a single
month there may be errors in the reporting of actual
birth dates. A study of vital registries in Cameroon
indicates that only 33% of births could be confirmed
by a birth certificate since the documents are held by
the father (Ndong et al., 1994). Further, only about
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half of the births for children under 1-year-old are
registered. Thus the potential for error in reporting
actual birth dates is large. Dvorak et al. (2007)
suggested that the differences between reported birth
age and skeletal age might reflect such errors. This
idea is also supported by the unique distribution of
player heights for the African region with players
born in the latter part of the year being significantly
taller than those born in the first part. One would
expect, based on the WHO height statistics, an
opposite distribution (WHO Multicenter Growth
Reference Study Group, 2006). Their survey of the
world population indicated that players born at the
end of the playing year should be approximately 2 cm
taller than those born at the beginning of the year. In
any case, it is clear that more work is needed to
explain why the African nations exhibit such an
atypical birth month distribution. Future work
should be directed toward a more detailed examina-
tion within Africa to determine if this phenomenon is
unique to the western region of Africa (as the present
data suggest) or consistent across the continent.
Insight could also be gained by examining other
international competitions such as athletics where
African nations excel. Lastly, if this is a real trend
and not reflective of erroneous reported birth dates,
it should hold for other age group competitions.
The finding of a relative age effect in the U17

World Cup competition agrees with other studies of
both elite and lower levels of youth soccer. Helsen
and colleagues (Helsen et al., 2005) show a relative
age effect for nearly all countries competing in U15
and U18 European competitions. They also show a
similar pattern of birth month distribution at the
U12 and U14 club team level. In the Unites States,
two studies show that the selection of male Olympic
Development Program (ODP) player pools is biased
toward older players (Glamser & Vincent, 2004;
Vincent & Glamser, 2006). This was the case for
state, regional, and national pool selections. Inter-
estingly, in these three studies, there was no signifi-
cant relative age effect in women’s competitions or
ODP pool selections. Lastly, Spanish youth club
team rosters as well as national U17 and U20 team
rosters are skewed towards older players (Jimenez &
Pain, 2008). However, professional and senior na-
tional team rosters show less relative age effect bias
with more even distributions of birth months. Based
on these studies and the present investigation, it is
clear that the relative age effect exists for male
participation at multiple age and playing levels.
There are several possible explanations why the

relative age effect exists at the U17 World Cup level
of play. First, the older players in a given age group
are expected to be more physically mature than their
younger counterparts. Studies from Portuguese and
Mexican soccer as well as Canadian hockey show

that skeletal maturity level plays an increasingly
important role in the selection process as the players
mature (Malina et al., 1982; Lariviere & Lafond,
1986; Pena Reyes et al., 1994; Malina et al., 2000). At
the younger age groups (11–12 years), there is a more
even distribution of players exhibiting late, average,
and early stages of skeletal maturity. At the older age
groups (15–16 years), teams are heavily dominated
by players with early or average maturity levels.
Using MRI examinations of the wrist, Dvorak
et al. (2007) found that players from international
U17 competitions possessed greater skeletal maturity
than a normative population of the same age. In the
present study, the tallest players showed a significant
relative age effect whereas the shortest players did
not. Also, the under age and age appropriate players
did not differ significantly in height. If stature played
no role in the distribution of birth months, the tallest
and shortest players would both display significant
relative age effects and a greater difference in height
between the youngest and oldest players would be
expected. Thus, the present data are consistent with
the supposition that physical size plays a role, albeit
small, in driving the relative age effect.
A second possible explanation is that relatively

older players are identified at an early age as being
‘‘talented’’ and are likely to receive higher-level in-
structional and competitive opportunities. Cumming
et al. (2006) suggested that more physically mature
players receive more non-autonomy support from
coaches. They suggest that this creates a sociopsy-
chological environment that is more conducive to
discontinuing participation. However, early maturing
players may receive more instructional support that is
perceived as non-autonomy. Coaches may focus more
attention on those players with greater physical
prowess. It is very likely that increased training for
relatively older players at the younger ages perpetu-
ates an early relative age effect. This training benefit
becomes an increasing advantage for the older players
as they reach the late adolescent ages.
Third, it is possible that the pool of young players

available for selection into national teams is reduced
as cohort ages. Helsen et al. (1998) found that as
youth league players mature in age, the number of
participants born in the later part of the birth year
decreases. Relatively younger players appear to drop
out and are no longer available for selection. Thus, it
is possible that the distribution of birth months for
the U17 World Cup teams better reflects the distri-
bution of the entire pool of available players. With
fewer younger players, the likelihood of a skewed
birth month distribution increases.
Regardless of specific contributing factors, there

are a number of important consequences for the
relative age effect for youth soccer. Many younger
players who possess the potential for developing into
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exceptional adult players may drop out before their
potential is realized. These players may see an
inherent bias in the selection process that they cannot
over come (i.e. birth month) and opt to participate in
other activities where physical maturity and subjec-
tive evaluation may be less important. Such seems to
be the case in youth soccer (Helsen et al., 1998) as
well as in youth hockey (Barnsley & Thompson,
1988). Also, while older players may receive ad-
vanced opportunities for development, it is not clear
if this is an advantage. The older players and their
coaches may place less emphasis on skill develop-
ment and more reliance on physical advantages.
Advanced physical maturity at the younger ages
and during adolescence are often transient and are
diminished in young adulthood (Lefevre et al., 1990).
Thus, older players who rely heavily on physical
abilities may not develop the technical abilities
needed to progress beyond the youth level. This is
supported by the finding that in senior national
teams, the relative age effect is much less apparent
and those rosters tend to be populated by a more
even distribution of birth months (Jimenez & Pain,
2008). At the senior and professional level, where
physical maturity is less varied, performance often
depends on other aspects such as technical and
tactical abilities as well as fitness (Kalapotharakos
et al., 2006; Rampinini et al., 2007, 2009). In either
case, the effects of a persistent relative age effect are
negative in that potential high-level players may be
lost and/or relatively older players may not develop
to their full potential.

Jimenez & Pain (2008) argue that the current
identification and development process, which allows
for age bias, results in ‘‘wasted potential.’’ Techni-
cally gifted but less mature players drop out or fail to
receive advanced training while older, more mature
players fail to develop the technical aspects for their
game. Combined, these two factors may diminish the
talent pool for senior national teams. Coaches should
also be encouraged to evaluate players on potential
as well as talent. Also, training should focus on
developing the skills needed to play at the highest
level rather than capitalizing on the player’s physical
attributes.

Perspectives

In conclusion, a study of the U17 FIFA World Cup
participants reveals that over the past six competi-
tions, there is a strong relative age effect. The rosters
of the teams participating in these competitions show
a clear bias in favor of players born in the early part
of the year. This holds true for all of the FIFA
designated regions except for the Africa region where
a reverse relative age effect was found. Physical
maturity seems to play some role, albeit small, in
explaining the relative age effect. It may also result
from the selection process and/or the training envir-
onment provided. In either case, there are several
negative outcomes for a persistent relative age effect.

Key words: soccer, youth, age effect, development.
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