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Abstract: The main objective of this research was to establish the evolution of badminton players’ ages
in the modalities of men’s, women’s and mixed doubles in the top-100 of the World Ranking (WR)
from 1994 to 2020. Data were obtained from the Badminton World Federation website (7200 entries:
3304 players) from 1994 to 2020. The highest-ranking position and the mean age of the top-100 WR
badminton players were analyzed for each modality. In the men’s doubles (MD) and mixed dou-
bles (XD) modalities, a progressive increase of mean age was observed from 1994 to 2020 (MD:
1994 = 23.91 + 3.93 years vs. 2020 = 25.55 + 4.40 years; p < 0.001 and XD: 1994 = 24.06 + 3.99 years
vs. 2020 = 25.34 4 4.77 years; p = 0.004). In contrast, the women’s doubles modality did not present
any change in mean age from 1994 to 2020 (~24 years; p = 0.317). In addition, women’s doubles
players reached their highest ranking at an earlier age (~23 years) than men’s and mixed doubles
players (~25 years). In conclusion, as often happens in other sports, elite women badminton doubles
players are younger and reach their peak performance at a younger age than their male counterparts.
These data could help coaches, trainers and selectors to plan the sports career of their elite players.
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1. Introduction

In recent decades, the world population has experienced a significant growth due to
the increase of longevity [1]. One factor that contributes to this is the support for leisure
sport [2] and physical activity [3-5]. As has occurred in society in general, the ageing of the
population has also been observed in the field of sport [6,7]. In the case of amateur sport,
the ageing of athletes is due to the pursuit of happiness and the benefits that living an
active life have on people’s health [8]. In elite sport, improvements in training programmes,
training of coaches and physical instructors, inclusion of specific diets and the incorporation
of experts, such as physiotherapists and doctors, have contributed to the ageing of athletes,
as observed in sports such as swimming [9], triathlon [10], tennis [6] and badminton [7].

Badminton is a sport that does not discriminate between genders. In Atlanta 1996,
mixed doubles, where men and women compete at the same time on the same playing field,
were introduced as an official modality into the Olympic Games programme. This means
that the sport is made up of five different modalities: two singles (men’s and women’s)
and three doubles (men’s doubles, women’s doubles and mixed doubles). Analysing the
different badminton modalities, Hume et al. [11] found anthropometric differences between
singles and doubles elite players: singles players (men and women) were taller, thinner
and had less body mass and longer segments than the doubles players, and fewer physical
demands were required during doubles competition (average and maximum heart rate
and estimated VO2max consumption). In addition, doubles players move less and at a
lower speed than singles players [12], and points are shorter during the matches. Several
studies found that there are differences in the rally time between each doubles modality:

Appl. Sci. 2023, 13, 2888. https:/ /doi.org/10.3390/app13052888

https://www.mdpi.com/journal/applsci


https://doi.org/10.3390/app13052888
https://doi.org/10.3390/app13052888
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/applsci
https://www.mdpi.com
https://orcid.org/0000-0001-9635-3289
https://orcid.org/0000-0002-0476-066X
https://doi.org/10.3390/app13052888
https://www.mdpi.com/journal/applsci
https://www.mdpi.com/article/10.3390/app13052888?type=check_update&version=2

Appl. Sci. 2023,13, 2888

20f11

~6.4 s in men’s doubles, ~9.6 s in women'’s doubles and ~5.6 s in mixed doubles [13-15].
Abian-Vicén et al. [15] analysed the evolution of the time structure of men’s and women’s
doubles matches during Olympic Games from Beijing 2008 until Rio de Janeiro 2016, and
they observed that in both modalities the matches lasted longer and the rest intervals
between points increased. In addition, despite the fact that the intensity and frequency
of strokes per rally (MD: 1.54 £ 0.06 vs. WD; 1.33 = 0.05) were higher in men’s than in
women’s doubles, the workload (the product of volume of load per intensity of work)
was still higher in women’s doubles (MD 0.21 £ 0.03 vs. WD: 0.34 =+ 0.07) [15]. These
differences between doubles modalities in time structure, intensity, volume and workload
throughout the sporting career could lead to differences in relation to the evolution of age
in badminton players, and therefore the ability to prolong their sporting career over time.

Several studies have analysed the evolution of the mean age of athletes in racquet
sports performance, and found sex-related differences. In tennis, Gallo-Salazar et al. [6]
analysed the change of age of the top-100 World Ranking (WR) tennis players (men and
women) from 1984 to 2013 and observed that the mean age had significantly increased
in men (~12%) and women tennis players (~4%) in the last years. In addition, they also
observed that women entered the top-100 of the WR and reached their highest position
earlier than men. As occurs in tennis, Abian et al. [7] observed an increase in the mean
age of badminton players after analysing the change in the age of the top-100 of WR
badminton players (men and women) in the last 26 years (1994-2020). Furthermore,
women badminton players entered the top-100 of the WR before male players. Therefore,
we can say that, in singles modalities, elite badminton is getting older. Considering how
tennis and badminton have evolved in singles modalities, it would be interesting to analyse
the evolution of age in doubles modalities to see if they are following the same pattern.
Although these investigations have not explained the causes that determine this increase in
the average age of badminton and tennis players, it can be speculated that it may be due to
the improvement of training programs and better education, training and planning by the
coaches. Nowadays, there is better training equipment and technology, greater knowledge
about the sport and training programs focused on the identification and prevention of
injuries [16,17]. In fact, better prepared coaches and the introduction of new technologies as
a work tool have led to tactical preparation becoming increasingly relevant [18]. Currently,
coaches and players study different game tactics depending on the opponent they are going
to face [19]. For these reasons, and in line with Longo et al.’s [20] conclusions that in sports
where tactics were decisive the athletes were older than in exclusively technical sports,
we think that the tactical evolution of badminton may be another influential factor in the
average age increase of elite badminton players.

Each of the five badminton modalities requires specific preparation in terms of
technique, tactics, control and fitness [21], and their game and time structure also dif-
fer [15,22,23]. As previously mentioned, physical demands, intensity and workload in
doubles are lower than individual modalities [15,22]. This, together with the improve-
ments of training methods, could favour the increase in mean age of badminton players as
was previously described in different sports modalities where tactics and experience take
precedence over technique and physical capacity [20]. Therefore, the primary objective of
this research was to establish the change of badminton players” ages in the modalities of
women’s, men’s, and mixed doubles in the top-100 of the WR from 1994 to 2020. In addi-
tion, we aimed to define the age at which the different pairs reached their highest-ranking
position, establish the number of years they remained in the top-100 of the WR, analyse the
differences between the three doubles modalities, and determine the number of players
originating from each continent. Based on previous information, our hypothesis was that
badminton players in doubles are currently older and reach their best ranking positions
later than a few decades ago. Furthermore, players in men’s and mixed doubles are older
and enter the top-100 of the WR later than their counterparts in the women’s category.
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2. Materials and Methods
2.1. Procedures

Data were obtained from the Badminton World Federation website for the top-100 WR
pairs in each modality (men’s doubles (MD), women'’s doubles (WD) and mixed doubles
(XD)) from 1994, the first date for which official records are available for this sport, until
2020 (the years 2006 and 2007 were not included in the analysis since no official records are
available). In total, 7200 positions were recorded, each corresponding to a pair (2400 per
modality) resulting from the participation of 1234 men’s doubles players, 1347 women’s
doubles players, and 723 men and 734 women mixed doubles players.

The last position reached by each player with their partner in the WR at the end of
December was used (with the exception of the records of 2020 where those of the month
of March were used due to the stoppage in official competitions caused by the COVID-19
pandemic). In addition, in the WD and XD modalities, the surname changes of the women
after marriage were investigated to avoid duplicating profiles.

The highest position reached in the WR by each pair throughout their sporting career
was recorded as the best classification. For those pairs who reached their highest position
on more than one occasion, only the earlier age at which this ranking was reached was
used for statistical analysis. The same criteria were used for those players who competed
with different partners throughout their sporting career (either in the same year with
two different partners or with another person in another year).

In accordance with the Declaration of Helsinki the research was supervised by a
Research Ethics Committee which declared that this research did not require approval.

2.2. Variables

The modality (MD, WD and XD) and the years (from 1994 to 2020) were used as
category variables.

Mean age of the top 100 ranked pairs and of the highest-ranking position, frequency
related to age in the top-100 WR, frequency distribution according to age (14-20 years,
21-25 years, 26-30 years and >30 years) in the top-100 WR per decade (1990s, 2000s and
2010s), number of years lasting in the top-100 WR and continent of origin of the players
were used as dependent variables.

The average age of badminton players during their highest career position in the WR
was calculated by distributing the players into brackets (top-100, top-64, top-32, top-10
and top-1). The selection of these brackets was due to the fact that in all the tournaments
organised by the BWF World Tour, the Super 750 and Super 1000, do not have qualifying
rounds, but directly play the main draw in which only 32 players can participate (selected
according to their position in the WR). In addition, in the Olympic Games, 16 pairs are
qualified, divided into four groups of four pairs each.

2.3. Statistical Analysis

Data was stored using a Microsoft Excel spreadsheet (Microsoft, Madrid, Spain). The
IBM SPSS Statistics v. 26.0 (SPSS Inc., Chicago, IL, USA) software was used to perform
statistical calculations using descriptive, normality and inferential statistical tests.

A two-factor Analysis of Variance (ANOVA) was performed to analyse the difference
between ranking groups (top-100, top-64, top-32, top-16 and top-1) and modality (MD, WD
and XD). In addition, a two-way repeated measures ANOVA was performed to calculate
the differences in age between years and modality (time x modality). Chi-square analysis
was used to compare frequency distributions. The significance level was set at p < 0.05.
Data are presented as mean + standard deviation and as frequencies.
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3. Results

The change of mean age in the top-100 WR players in doubles modalities over the last
27 years is presented in Figure 1. In MD, an increase in mean age was found from 1994 to
2020 (1994 = 23.91 £ 3.93 years vs. 2020 = 25.55 + 4.40 years; p < 0.01). Similarly, a progres-
sive increase of mean age was observed in XD from 1994 to 2020 (1994 = 24.06 £ 3.99 years
vs. 2020 = 25.34 & 4.77 years; p = 0.004). Regarding WD results, no major difference was
observed between 1994 and 2020 (1994 = 23.69 £ 4.00 years vs. 2020 = 24.08 & 3.58 years;
p =0.317).
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Figure 1. Evolution of mean age in men’s doubles (MD), women’s doubles (WD) and mixed doubles
(XD) badminton players present in the WR top-100 from 1994 to 2020. * Differences between MD and
WD in pairwise comparisons (p < 0.05).; T Differences between MD and XD in pairwise comparisons
(p < 0.05). # Differences between WD and XD in pairwise comparisons (p < 0.05).

Within the modality comparison, mean age of MD top-100 WR players was higher
than WD players in all the examined years except 1994, 1995 and 1997. Mean age of XD
was higher than WD in all the examined years except 1994, 1997, 1998 and 2008. Finally,
mean age of MD was higher than XD only in 2001 and 2005 (Figure 1).

Figure 2 shows the mean age related to the highest ranking in badminton players.
Women’s doubles players reached their highest ranking earlier than both men’s doubles
and mixed doubles players (WD = ~23 years, vs. MD = ~25 years and XD = ~25 years) in
all WR position brackets. No differences were found between MD and XD players.

Frequency distribution regarding age in top ranked MD, WD and XD badminton
players at 1-year intervals is shown in Figure 3. It can be observed that the curves of
the three modalities have an inverted U-shaped distribution, with MD and XD ranging
between 20 and 27 years old and WD ranging between 19 and 26 years old. In MD, the
higher rate was observed in the 21-22-years old group, in WD it was in the 20-22-years old
group and for the XD it was in the 22-24-year-old group.
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Figure 2. Mean-age at which badminton players reached their highest position in the World Rank-
ing. MD: men’s doubles, WD: women’s doubles and XD: mixed doubles. * Significant differences
compared to WD (p < 0.05).

12 -

-&-MD -%WD -O-XD

10 4

FREQUENCY (%)

14 16 18 20 22 24 26 28 30 32 34 36 38 40
AGE (years)

Figure 3. Frequency distribution regarding age in men’s doubles (MD), women'’s doubles (WD) and
mixed doubles (XD) badminton players at 1-year intervals in the analysed period (1994-2020).
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Table 1 presents the frequency distribution according to doubles players’ ages in the
last decades. Most badminton players, in the three modalities (MD, WD and XD) were in
the 21-25 years old range for all the decades. In the MD, the range of over-30-years-old
age group increased 2.62% from the 1990s to 2010s. In WD, a 2.18% decrease was found
in the over-30-years-old group and a 3.33% increase in the 21-25-years-old group. In the
XD, an increase of 5.86% was observed in the 21-25-years-old group. Comparing the
different modalities, a greater percentage of WD players was found in the 14-20-years-old
group range than in MD and XD. In addition, a larger percentage of MD were registered
in the 26-30-years-old group and over-30-years-old group compared to WD, and a larger
percentage of XD with respect to WD were found in the 2010s decade in the 26-30-years-old
group and over-30-years-old group.

Table 1. Frequency distribution of top 100 World Ranking badminton players for men’s doubles
(MD), women'’s doubles (WD) and mixed doubles (XD) according to their age in the last decades
(1990s, 2000s and 2010s). * Different from 1990s decade at p < 0.01; T Different from women'’s doubles
(WD) atp <0.01.

Decades

Category Age Brackets 1990s 2000s 2010s
14-20 years (%) 14.10 t 1341 1 14.75 t

MD 21-25 years (%) 47.75 46.49 48.00
26-30 years (%) 30.63 1 29.60 t 2710t
>30 years (%) 7.53 10.50 *t 10.15 *t

14-20 years (%) 24.46 24.16 25.50

WD 21-25 years (%) 46.32 46.91 49.65 *

26-30 years (%) 22.83 23.58 20.64

>30 years (%) 6.39 5.35 4.21%

14-20 years (%) 17.48 t 16.26 t 14.89 t

XD 21-25 years (%) 45.87 48.83 51.73*
26-30 years (%) 28.31 26.97 25.96 t

>30 years (%) 8.34 7.94 742t

MD players remained an average of 3.8 & 3.1 years in the top 100 WR position, WD
players remained 3.4 + 2.7 years, while XD players remained 3.2 + 2.6 years. More than 59%
of the doubles players (MD 59.8%, WD 64.4% and XD 67.4%) who reached the top 100 WR
position remained there for 1-3 years. More than 29.0% of the doubles players (MD 33.1%,
WD 31.5 and XD 29.0%) remained in the top-100 for 4-9 years and only 7.1% of MD, 4.1%
of WD and 3.6% of XD stayed for 10 years or more.

Figure 4 shows information concerning the percentage of badminton players from
each continent in the three doubles modalities (MD, WD and XD). In the first years (1994 to
1999), a similar percentage in MD and WD were found in players from Asia and Europe,
with 40.4% and 44.9%, respectively, while in XD the percentage of European players was
higher than that from other continents with 50.4% of the players. In the following years,
from 2000 to 2009, the three modalities showed a comparable percentage of players from
Asia and Europe with 44.6% and 42.7%. From 2010, the percentage of Asian players became
higher in the different modalities, having more than 60% of the players in MD and WD and
almost 60% of the players in XD, followed by the Europeans with ~30%. American players
represented only ~7% and African and Oceania players only ~3%.
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Figure 4. Percentage of top 100 World Ranking badminton players from each continent (men’s
doubles (MD), women’s doubles (WD) and mixed doubles (XD)).

4. Discussion

The purpose of this research was to determine the evolution of badminton players’
ages in the modalities of MD, WD and XD in the top-100 of the WR from 1994 to 2020.
The main results were the following: (a) while mean age increased in MD and XD players
from 1994 to 2020, it remained constant in WD players; (b) WD players reached their best
ranking at ~23 years while MD and XD players reached it at ~25 years; (c) age frequency
distribution from 1994 to 2020 shifted towards older ages in XD (22-24) compared to WD
(20-22 years) and MD (21-22 years); (d) permanence in the WR top-100 was between
1-3 years for more than 59% in the three doubles modalities and more than 29% of the
doubles players remained for 4-9 years; (e) since 2010, more than 60% of the players in
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MD and WD and almost 60% in XD were Asian, followed by Europeans, at ~30%, and
Americans at less than ~7%.

We have observed in doubles modalities that in the WR top-100 the mean age of MD
players was higher than WD players. This finding has also been recorded in previous stud-
ies on tennis [6] and badminton [7] players in singles modalities, although this parameter
increased less in doubles badminton players than in singles players. However, it should be
noted that both MD and XD modalities showed an increase in the mean age from 1994 to
2020, while the WD modality has not changed since 1994. The mean age of the XD players
was in the middle of the other two modalities, this could be due to the fact that some of the
women players and men players who compete in WD and MD also compete in XD and,
therefore, the mean age between men and women makes the mean age of the modality
stabilise in the middle.

WD players showed the youngest age of peak performance, reaching their best ranking
position at ~23 years while MD and XD players reached it at ~25 years. These differences
may be explained because girls mature earlier than boys [24,25], so they can reach the
optimal conditions to achieve their best performance earlier than men. The age at which
WD players reached their highest ranking is the same as that which occurs in women
singles players [7], while for the MD, men singles and XD players, the best ranking position
was at a later age [7]. These differences in the mean age between modalities may be related
to the structure of the game, the type of strokes and the training plan, which are different
in each modality [15,22,23]. In addition, although there are differences in the age at which
athletes reach their peak performance between sports, it is always the women who reach
their peak performance at an earlier age [6,7,9,10,26].

Regarding the continuity in the WR top-100, comparing our results with the study by
Abian et al. [7], a higher percentage of badminton doubles players remained less years in
the ranking than the singles players. The anthropometric features of the players, the body
cardiac response values and the type of shots used in the singles and doubles modalities
are different [11,12,27]. The doubles modalities present more explosive movements and a
greater speed of execution in the shots [12], which means that the players do not manage to
stay as long in the top WR positions as the individual players. In addition, the frequency
representation of people of different ages showed that most of the players were ranged
from 21 to 25 years old and only 8-10% represents people from older ages (>30 years old)
in MD and XD, and only ~5% represents women from older ages in WD. These results are
very close to those recorded by Abian et al. [7], where 45-50% of badminton players of both
sexes were in the 21-25 age range, and for the >30-years-old range, men represented 11.9%
of the players vs. 5.5% of the women players.

The number of badminton players has increased in the last few years [21]. Moreover,
players from each continent in the WR have changed significantly over the years studied.
The number of Asians has increased significantly, accounting for more than ~60% since
2010. This phenomenon may be because badminton is one of the most popular sports in
some Asian countries, such as Malaysia, Indonesia, China and Korea [15,28].

This research presents some limitations that should be discussed in order to under-
stand the applicability of the obtained results. First, it is important to recall that the years
2006 and 2007 were not included because no data were available for those years. Secondly,
the change in the scoring format in 2006 may have generated an impact on the performance
of the badminton players related to their age [14,18,21]. Thirdly, assuming that the best per-
formance of a pair is related solely to their highest ranking might not be the best approach
because the peak performance could be in a specific tournament or only during part of the
year. There could be possible changes in the ranking due to several considerations, such
as qualification and entries to specific competitions, injuries, or even the different players’
personal issues. In this line, it would be interesting to develop future research analysing the
influence of other variables, such as education level, facilities for practice, type of education
and environment, on the age of the players to know if these variables can be effective in
reaching the athlete’s peak performance faster. Fourthly, in doubles modalities, the changes
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in pairs during the years, or the participation in one or two categories, could have an impact
in the WR obtained by the different couples. Moreover, in the case of doubles categories,
all the partner’s personal issues or injuries could also affect the results. Finally, the WR
has not been updated since March 2020 due to the COVID-19 pandemic and, therefore, the
results of 2021 and 2022 competitions were not included in the analysis.

Practical Applications

This research tries to identify the relationship between age and performance in doubles
badminton modalities as has previously been done for singles. Knowing the ages for the
best performance in different doubles modalities (MD, WD and XD) can help coaches,
trainers and selectors to plan their elite players’ sports careers. In addition, knowing that
several of the players in the men’s and women’s modalities also compete and achieve
good results in the XD modality, may encourage more players to train and compete in
two modalities at the same time. Likewise, in the case that a player wants to change
modalities (either because he/she is not having good results or because he/she has to
change partners), they can also consider competing in another doubles modality. On
the other hand, considering that the mean age of doubles players is higher than that of
their counterparts in singles, older singles players may also be encouraged to continue
competing in doubles modalities where the age of the best performance is reached later.

5. Conclusions

In conclusion, this study shows that the mean age in the WR top-100 of the doubles
modalities in which men participate (MD and XD) is higher than in the WD modality.
Moreover, in both MD and XD the mean age has undergone a significant increase from 1994
to 2020, while remaining constant in the WD modality. The percentage of the WD players
entering the top-100 at a younger age (14-20 years) is significantly higher than MD and XD
players (~14% in MD; ~16% in XD; ~24% in WD). In addition, these differences can also be
observed in the age at which they reach their peak performance (WD; ~23 years; MD and
XD players; ~25 years). Finally, the fact that badminton has become the most important
sport within the Asian continent means that the number of Asian players in the WR has
increased significantly in recent years, accounting for more than ~60% since 2010.

This information may be helpful to players, trainers and national coaches from the
different international federations, as this study shows that the performance of badminton
doubles players is influenced by their age. Thus, coaches will be able to plan their players’
careers and advise them whether to switch from one modality to another, where physical
demands and the age of peak performance are different.
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