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Deconstructing stereotypes:
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performance in elite Women’s
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Recruiting companies recommend elite female soccer players be ≥165 cm (5′5′′) in
stature. This study investigated if stature limitsmatch-playing time and performance
in eliteWorld Cup soccer amongplayers, positions, and countries.We hypothesized
staturewould not affect match-playing time or performance. Descriptive data were
collected on 552 players from 2019 FIFA Women’s World Cup. Odds ratios
determined likelihood of starting for players <165 cm and ≥165 cm. ANOVAs
compared playing time between stature groups, among positions, and between
countries. Performance factors including assists, goals, attempts, corners, shots
blocked, and defending blocks were reported. Independent t-tests compared
differences between players (≥165 cm, < 165 cm). Data are reported, mean
difference [95% confidence interval] [MD (95%CI)] and effect sizes (ES). On
average, 32.3% of players were <165 cm. Of total players, no differences existed in
total minutes (F=0.98, p=0.32), matches (F=0.27 p=0.59), or average minutes
per match (F=0.48, p=0.49) between stature groups, regardless of position. No
differences existed in playing time between players <165 cm and ≥165 cm among
any positions (p >0.05), or between countries (p >0.05). Taller mid-fielders
exhibited greater performance in goals, assists, attempts, shots blocked, and
defending blocks (MD [95%CI] ES; assists, −0.44[−0.76,−0.11]0.59, p=0.009;
goals, −0.35[−0.69,−0.01]0.44, p=0.047); attempts, 3.14[1.38, 4.90]0.80, p=
0.001; corners, 2.04[0.12, 3.95]0.48, p=0.037; shots blocked, 0.96[0.40, 1.51]
0.75, p=0.001; defending blocks, 0.43[0.32,0.82]0.48, p=0.035), however, actual
differences were minimal. Our findings indicate stature does not inhibit playing
and performing elite women’s soccer, as nearly one-third of players were <165 cm.
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Introduction

The International Federation of Association Football

(FIFA), the largest governing body in the sport, organizes the

FIFA World Cup tournaments for qualifying teams all over

the world to compete in every four years (1). Many youth

athletes may aspire to play at this elite level of soccer. The

number of high-school soccer players in the United States has

increased 10.7% for females and 17.2% for males in the past

decade (1). A small number of these high-school athletes

make it to the collegiate and professional level (1, 2). Of the

390,482 female high-school soccer players reported in 2017–

2018, only 27,811 (7.1%) continued playing at the National

Collegiate Athletic Association (NCAA) level (2). The

estimated probability of performing at the collegiate level after

high-school in 2019 was 2.4% for Division I, 1.9% for

Division II, and 2.8% for Division III (2). This low probability

raises the question of what it takes to reach collegiate and

elite level success, and what coaches and colleges look for in

potential athletes.

College recruiting companies list minimal stature guidelines of

≥165 cm for female high-school athletes who aspire to play at the

NCAA level (3). Provisions also include that Division I players be

of the following statures: 170 cm–188 cm (5′7″–6′2″) for

goalkeepers,≥ 168 cm (5′6″+) for outside defenders, 170 cm–

188 cm (5′7″–6′2″) for center defenders, and ≥165 cm (5′5″+)
for outside mid/wing forwards (3). No stature is listed for

center midfielders or forwards but can be implied based on

requirements for other positions (3). These guidelines set the

basis and understanding of what to strive for, for both athletes

and coaches. Stating such guidelines and creating stereotypes for

soccer players may discourage talented athletes from pursuing

soccer at the elite level, strictly on the basis of their stature (4).

However, it’s not currently known if stature impacts match-

playing time or performance in elite level soccer.

Generally, it is a common assumption that players of taller

stature are more likely to succeed in elite-level soccer (5).

However, in contradiction, some studies have found sub-elite

soccer players to be of greater stature than their elite

counterparts, suggesting that stature may not always

characterize elite status or performance (6). Sports

performance research has yet to fully define main attributes

and actions that differentiate successful soccer players from

unsuccessful soccer players (7–13). Limited research has been

done assessing what constitutes match-playing time in soccer

and why some players receive more playing time than others.

Many researchers have tried to determine what results in

athletes being selected to play at an elite level, and what

should constitute the selection process to ensure that selection

is based on objective rather than subjective measures (14–17).

In a recent systematic review, researchers operationalized

multiple criterion variables that exist in soccer to determine

their level of application in the actual playing soccer (18). Of

the criterion variables, stature was indicated as having little

overlap in the actual playing of soccer (18). Regardless of its

low applicability in relation to match-play, stature is

commonly used by recruiting companies and coaches to

identify talented soccer players (3, 18).

Anatomical and biomechanical differences have been

considered partially influential in soccer performance in

regards to the skill of kicking and certain running motion

patterns (19). Longer limbs have the ability to produce more

force, torque, and can produce a greater change in

momentum.(19–24) This is believed to relay to soccer

performance in kicking, jumping, and running (19). The

anthropometric profile of soccer players has also been found

to differ between positions suggesting that physical

characteristics vary by playing position (17, 25–27). Certain

statures and ranges of body mass have been deemed beneficial

to players of different positions in elite-level soccer (25, 28).

Anthropometric factors including stature, body mass, % body

fat, and sum of skinfolds tend to decrease among positions

ranging from goal keepers with the highest values, followed by

defenders, forwards, and midfielders having the lowest values

(25). Previous research suggests that heavier and taller players

had greater vertical jump and 30-m sprinting abilities

required by positions of goal keepers, defenders, and forwards

(25, 28). This research also reported that players of lower BMI

had greater aerobic endurance required of external defenders

and central and external midfielders (25, 28).

No research has been done on the duration of match-playing

time in relation to one’s stature. While recruiting companies list

minimal stature provisions of ≥165 cm (5′5″) for aspiring female

soccer players, it is not currently known whether or not stature

impacts the duration of match-playing time in soccer at the

elite World Cup level. Therefore, the primary aim of this study

is to determine if stature is a limitation to the duration of

match-playing time on an elite World Cup soccer team. We

hypothesized that stature (≥165 cm or <165 cm) would have

no effect in the duration of match-playing time among players.

Additionally, no research has been done assessing the impact

of stature on performance in elite women’s World Cup soccer.

Therefore, the secondary aim of this study is to determine if

differences in performance exist among elite female soccer

players of different stature (≥165 cm and <165 cm) among all

positions in the 2019 FIFA Women’s World Cup. We

hypothesized that no performance differences would exist

among players of different stature within all positions.

Materials and methods

Participants

This study utilized an observational, cross-sectional design.

Data were obtained from the official website of FIFAWorld Cup
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and the records of the 2019 Women’s World Cup (29). Statistics

from 552 female soccer players from 24 teams who played in the

2019 FIFA World Cup games were reported on the website and

manually recorded in an Excel sheet for this analysis. Variables

obtained from the website included player’s name, age, stature,

position, minutes played, matches played, and performance

factors (29). Stature was self-reported by each team. On

average players were 27.14 ± 3.96 years old. Players were

categorized as those ≥165 cm (5′5″) and those <165 cm

(5′5″). Since the collection of data for this manuscript, the

website has been updated and no longer reports individual

demographics of individual players, but rather general team

statistics (29). Physical analysis of player demographics can be

found in the Physical Analysis of the FIFA Women’s World

Cup 2019 report and on the U.S. soccer website for the U.S.

team (30, 31).

Likelihood of playing

All 552 female soccer players were included to assess the

amount of time spent in match-play in relation to stature.

Descriptive data on matches played and minutes played for

each player were analysed. The data were categorized into

those below and those at or above the 165-cm stature

criterion. Odds ratios were calculated to determine if

differences existed in the likelihood of being a starter for

those players on the team <165 cm tall and those on the team

≥165 cm tall. Categorizing players as starters or non-starters

allowed for identification and comparison of players who

typically receive the longest duration of match-play time with

players who receive less match-play time. Researchers have

used various criteria when classifying players as starters and

non-starters with some researchers classifying starters as those

who play for 83% of total game time and non-starters as

those who play for 17% of total game time (32). Other

researchers have classified starters as those who regularly

participate in practices (33), or those who play > 60% of

games (34). Additionally, researchers have considered starters

as those playing for 45 min of total game time and non-

starters as those who play less (35, 36). In our analysis,

players were considered starters if they played ≥60 min when

entered into a match. We believe this is an appropriate

classification as this would equate to players who played a

majority (roughly 67%) of the duration of a match. This was

defined as a significant amount of playing time. A one-way

ANOVA was used to examine if stature impacted the number

of minutes played, number of matches played, average

minutes played when entered into a match, average minutes

played in relation to the total number of matches the team

played during the entire 2019 FIFA Women’s World Cup,

and percent playing time between all players <165 cm and

≥165 cm (Table 1). Normality was not necessary for these

analyses given the large sample size (37).

Match-playing time

For each player, average minutes played per match,

average minutes played in relation to the total number of

matches their team played in during the World Cup, and

percentage of playing time were manually computed (29,

38). Average minutes played per match was calculated by

dividing the total number of minutes an individual played

by the number of matches that the individual played (9,

38, 39). This was calculated to assess how much playing

time, if given the opportunity by being entered into a

match, individuals received. Average minutes played in

relation to the total number of matches the team played in

during World Cup was calculated by dividing the total

TABLE 1 Playing time and performance measures for all players ≥165 cm and <165 cm.

Playing Time Measures ≥165 cm <165 cm Statistics

Total minutes played 195.10 ± 185.66 179.46 ± 146.99 F = 0.98, p = 0.32, ES = 0.09

Number of matches played 2.65 ± 2.08 2.56 ± 1.66 F = 0.27, p = 0.59, ES = 0.05

Average minutes played per match 52.73 ± 37.64 55.04 ± 34.45 F = 0.48, p = 0.49, ES = 0.05

Average minutes played in relation to total minutes team played in 42.26 ± 36.50 45.12 ± 34.14 F = 0.78, p = 0.38, ES = 0.08

Percentage of playing time 46.95% ± 40.56 50.14% ± 37.93 F = 0.78, p = 0.38, ES = 0.06

Performance Measures

Goals (number) 0.57 ± 1.17* 0.25 ± 0.62 F = 16.98, p = 0.01, MD =−0.32, 95% CI [−0.58, −0.07]

Assists (number) 0.32 ± 0.69 0.22 ± 0.55 F = 4.71, p = 0.25, MD =−0.10, 95% CI [−0.26, 0.07]

Attempts (number) 4.55 ± 5.27* 3.22 ± 3.56 F = 9.57, p = 0.03, MD =−1.33, 95% CI [−2.52, −0.13]

Corners (number) 1.79 ± 4.53 1.18 ± 3.07 F = 6.00, P = 0.25, MD =−0.61, 95% CI [−1.64, 0.42]

Distance covered per match (km) 9.13 ± 1.27 8.97 ± 1.84 F = 5.32, p = 0.41, MD =−0.16, 95% CI [−0.54, 0.22]

Data are presented as averages ± standard deviation, F-value, p-value, mean difference, and 95% confidence interval.

*Indicates statistically significant differences (p < 0.05) between stature groups.
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number of minutes an individual played by the number of

matches that the team played in during the World Cup (9,

29, 38, 39). This was calculated to analyse playing time on

the basis of team opportunity rather than on an individual

level. Percentage of playing time was calculated by dividing

the number of minutes an individual played by the total

number of minutes their team played during the World

Cup and multiplying by 100. This was calculated as

another means to compare playing time between

height groups.

Positions and playing time

Players were separated by position to determine how

many players in each position were <165 cm and ≥165 cm

tall. Four positions were included in this analysis:

forwards, defenders, midfielders, and goal keepers. Ratios

were calculated to determine percentages of players in

each position and each stature group. A multivariate

ANOVA was used to examine differences in stature,

position, and stature among positions (Table 2). This

determined if stature impacted the number of minutes

played, number of matches played, average minutes

individuals played when entered into a match, average

minutes individuals played in relation to the total number

of matches their team played in during the entire 2019

FIFA Women’s World Cup, and percentage of playing

time between players <165 cm and ≥165 cm tall, and

within each position. LSD post hoc comparisons were

used when appropriate to determine where specific

differences occurred.

TABLE 2 Playing time for defenders, forwards, and midfielders ≥165 cm and <165 cm.

Position ≥165 cm <165 cm Statistics

Defenders

Minutes played 220.73 ± 195.08 179.78 ± 149.98 MD = −45.78,
95% CI = [−99.65, 8.08], ES = 0.25,

p = 0.10, t =−1.68,

Matches played 2.73 ± 2.06 2.57 ± 1.56 MD =−0.53,
95% CI = [−1.16, 0.95], ES = 0.25, p = 0.10,

t =−1.67

Average minutes per match 60.24 ± 37.95 56.79 ± 33.58 MD =−5.25,
95% CI = [−17.55, 7.05], ES = 0.14,

p = 0.40, t =−0.84

Average minutes per total matches team played 47.49 ± 37.84 46.42 ± 34.60 MD =−2.93,
95% CI = [−14.98, 9.12], ES = 0.08,

p = 0.63, t =−0.48

Forwards

Minutes played 206.35 ± 156.57 188.24 ± 38.47 MD = −18.11,
95% CI = [−71.97, 35.75], ES = 0.12,

p = 0.51, t =−0.67

Matches played 3.18 ± 1.86 3.04 ± 1.65 MD =−0.14, 95% CI = [−0.78, 0.50], ES = 0.08, p = 0.66, t =−0.44

Average minutes per match 55.53 ± 30.65 52.62 ± 28.21 MD =−2.90,
95% CI = [−13.57, 7.76], ES = 0.10,

p = 0.59, t =−0.54

Average minutes per total matches team played 45.74 ± 31.39 44.63 ± 29.46 MD =−1.11,
95% CI = [−12.10, 9.88], ES = 0.04,

p = 0.84, t =−0.20

Midfielders

Minutes played 194.69 ± 186.69 179.78 ± 149.98 MD = −14.92,
95% CI = [−67.12, 37.27], ES = 0.20,

p = 0.57, t =−0.57

Matches played 2.93 ± 2.02 2.57 ± 1.56 MD =−0.36, 95% CI = [−0.92, 0.19], ES = 0.09, p = 0.20, t =−1.29

Average minutes per match 51.11 ± 34.06 56.79 ± 33.58 MD = 5.68,
95% CI = [−4.87, 16.23], ES = 0.17,

p = 0.29, t = 1.06

Average minutes per total matches team played 40.27 ± 34.72 46.42 ± 34.60 MD = 6.14,
95% CI = [−4.66, 16.95], ES = 0.18,

p = 0.26, t = 1.12

Data are presented as averages ± standard deviation, mean difference (MD), and 95% confidence interval (95%CI), effect size (ES), p-value, and t-value.
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Performance factors

Data for players was further separated from stature, by

position. Of the total 552 female soccer players, 288 players

(93 players <165 cm) were included when assessing

performance. Players were only included if they played an

average of ≥60 min when entered into a match as this was

representative of athletes who play a majority (roughly 67%)

of the duration of a match (32–36). Positions were classified

as forwards, midfielders, and defenders. No goal keepers were

<165 cm, therefore, they were not included in the analysis.

Performance was determined in terms of number of assists,

number of goals, number of attempts, attempts on target,

attempts off target, attempts inside the area, attempts outside

the area, attempts on target inside area, attempts on target

outside the area, number of corners, shots blocked, defensive

blocks, and average distance covered per match played.

Average distance covered per match played was a manually

computed variable calculated for each player by dividing the

total distance covered in kilometres during the World Cup

games by the number of matches that individual played in

during the World Cup. The averages of each performance

factor per player were calculated to compare differences

between the two stature groups. Independent t-tests were used

to examine differences in each of these factors in players

≥165 cm and <165 cm of all positions (Table 1).

Countries

Each of the 24 teams that competed in the 2019 FIFA

Women’s World Cup were included in this analysis to

determine the percentage of players from each team that were

<165 cm and ≥165 cm tall. Each team consisted of 23 players.

Ratios were calculated to determine the percentage of starters

on each team that were <165 cm. A one-way ANOVA was

used to determine differences in playing time between countries.

All statistical analyses were performed using SPSS Statistics

Version 26 (IBM Corp., Armonk, NY). Statistical significance

was set at p < 0.05, a priori. Hedge’s g effect size was

determined. Effect size was identified as small (0.05–0.49),

moderate (0.50–0.79), or large (≥0.80) (40).

Results

Data are reported as mean difference [95% confidence

interval] [MD (95%CI)] and effect sizes (ES), or in some

cases (F-value, p-value) and effect sizes (ES). In total, there

were 178 players <165 cm and 374 players ≥165 cm. Of the

total 552 female soccer players, 288 players were starters. Of

the starters, 93 players (32.29%) were <165 cm (Figure 1).

Playing time

For players on the team rosters, the odds of starting if they were

<165 cm(52.20%of all players <165 cm)were equivalent to theodds

of starting if they were ≥165 cm (52.10% of all players ≥165 cm);

odds ratio [95% confidence interval] (OR [95%CI], 1.0 [0.70,

1.42]). No statistically significant differences were found in playing

time between those <165 cm and those ≥165 cm (Table 1).

Position

Figure 2 gives a visual representation of the number of

players in each position. Midfielders had significantly lower

stature than defenders [MD =−2.83 (−4.07, −1.58) cm p =

0.00], forwards [MD =−2.02 (−3.35, −0.68) cm, p = 0.003],

and goal keepers [MD =−8.35 (4.66, 8.01) cm, p < 0.001],

FIGURE 1

Overall breakdown of the statures of 552 players representing 24
countries in the 2019 FIFA Women’s world Cup games.

FIGURE 2

Visual representation of players by position and stature. Black bars
indicate number of players <165 cm. White bars indicate number
of players ≥165 cm.
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respectively. Goal keepers had significantly greater stature than

all other positions; defenders, [MD = 5.53 (3.92, 7.14) cm, p <

0.001]; forwards, [MD = 6.34 (4.66, 8.01) cm, p < 0.001],

midfielders, (refer to previous sentence). No statistically

significant differences were found between the two stature

groups and playing time among defenders, forwards,

midfielders, or goal keepers (p > 0.05). ES was small (Table 2).

Performance

Of the 93 athletes who played≥ 60 min when entered into a

match and were <165 cm tall, 31 (33.33%) were defenders, 18

(19.35%) were forwards, and 44 (47.31%) were midfielders.

20.34% of all goals (24 out of 118), and 28.77% of all assists (21

out of 73) were made by players <165 cm. In comparison of the

two stature groups, 93 players <165 cm scored 24 goals and made

21 assists, whereas 195 players ≥165 cm scored 94 goals and made

52 assists. There were no significant differences between players

≥165 cm and players <165 cm in regard to the number of assists

among both forwards and defenders (MD [95%CI] ES; forwards,

0.17[−0.21,0.54] 0.29, p = 0.375; defenders, 0.03[−0.19,0.24] 0.04,
p = 0.804). No statistically significant difference was found in the

number of goals scored among forwards of the two stature groups

(MD [95%CI] ES; 0.41[−1.02,0.20]0.38, p = 0.183). Among

midfielders in the two stature groups, a significant difference was

found in the number of assists and the number of goals made

(MD [95%CI] ES; number of assists, −0.44[−0.76,−0.11]0.59, p =
0.009; number of goals, −0.35[−0.69,−0.01]0.44, p = 0.047), with

players ≥165 cm showing a higher number of assists and goals.

(Supplementary File 1 shows the performance differences

reported above among midfielders in each stature group).

Forwards

No statistically significant difference was found between

stature and any factor of performance, p > 0.05.

Midfielders

Midfielders of greater stature showed significantly higher

performance in all variables except distance covered per match

played. A statistically significant difference was found with

moderate and large effects in number of attempts, attempts on

target, attempts off target, attempts on target inside area,

attempts on target outside of area, number of corners, shots

blocked, and defending blocks (MD [95%CI] ES; number of

attempts, 3.14 [1.38, 4.90] 0.80, p = 0.001; attempts on target,

1.18 [0.41, 1.94] 0.69, p = 0.003; attempts off target, 1.01 [0.19,

1.83] 0.55, p = 0.016; attempts on target inside area, 0.83 [0.26,

1.41] 0.65, p = 0.005; attempts on target outside area, 0.36 [0.05,

0.67] 0.51, p = 0.001; number of corners, 2.04 [0.12, 3.95] 0.48,

p = 0.037; shots blocked, 0.96 [0.40, 1.51] 0.75, p = 0.001;

defending blocks, 0.43 [0.32,0.82] 0.48, p = 0.035). No

statistically significant difference was found in average distance

covered per match played (MD [95%CI] ES; average distance

covered per match played, 0.29 [−0.52, 1.10] 0.15, p = 0.484).

Defenders

No statistical significance was found in any performance

variables for defenders between stature groups, p > 0.05.

Countries

On average, 32.25% of players on the 2019 World Cup team

rosters were <165 cm, ranging from China with 4.35% of total

players <165 cm, to South Africa with 69.57% of total players

<165 cm. Six out of the 24 teams were composed of 50% or more

of their starters being <165 cm. Twelve out of the 24 teams had a

35% or greater number of starters that were <165 cm.

Supplementary File 2 shows the number and percentage of

players <165 cm from each country. On average, athletes from all

teams and countries played 190.03 ± 174.09 total minutes, 2.62 ±

1.95 matches, 53.48 ± 36.62 average minutes per match, 43.19 ±

35.75 average minutes in relation to total number of matches

team played, and 47.98 ± 39.72 percent of matches. There were no

statistically significant differences between countries in average

minutes played per match, average minutes played in relation to

the total number of matches the team played, or percent playing

time, respectively; (F-value, p-value); average minutes played per

match (F = 0.34, p = 1.00); average minutes played in relation to

the total number of matches the team played (F = 0.11, p = 1.00);

percent playing time (F = 0.11, p = 1.00). Supplementary File 3

shows the breakdown of playing time for players from each

country in the 2019 FIFAWomen’s World Cup.

Discussion

The primary aim of this study was to determine if a stature of

165 cm (5′5″) is a limitation to the duration of match-playing

time on an elite World Cup soccer team, to explore the idea that

elite success is in some way related to match-playing time. The

secondary aim of this study was to determine if differences in

performance exist among elite female soccer players of different

stature (≥165 cm and <165 cm) and position in the 2019 FIFA

Women’s World Cup. Our findings indicate that stature is not a

limitation to the duration of match-playing time on an elite

World Cup team. Stature did not impact match-playing time at

the elite World Cup level in any variables including the odds of

starting, minutes played, matches played, average minutes played
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when entered into amatch, averageminutes played in relation to the

total number of matches the team played in during theWorld Cup,

or percentage of playing time. One-third of players in the 2019 FIFA

World Cup were <165 cm. Furthermore, the average height of

females ages 20–29 in the world is 162.56 cm (5′4″) (41). In fact,

only females in the top 25th percentile are above this height

criterion of 165 cm (5′5″) (41). Our data do not justify the

criterion value of 165 cm that recruiting companies are using.

Additionally, our findings suggest that stature does not have

an impact on performance as minimal differences were observed

between stature groups in midfielders, and no differences were

observed between stature groups in forwards and defenders.

Midfielders of greater stature only exhibited a 0.59 greater

number of assists and a 0.44 greater number of goals on average

compared to their shorter counterparts. Stature was not an

imperative factor in any variable when assessing performance in

both forwards and defenders. Although goals scored by players

≥165 cm were more than double that of players <165 cm, the

actual difference was minimal when applied practically, with

<1.0 goal difference on average per match between players

<165 cm and players ≥165 cm (Table 2). Additionally, many

players scored zero performance variables, which is reflected in

the large confidence intervals found in statistical analyses. The

minimal differences found between stature in midfielders may

be a result of biomechanics, as longer limbs may attribute to

different magnitudes of movement patterns in running, kicking,

jumping, and changing direction (cutting ability) (19–21, 23,

42). However, many factors aside from biomechanics have been

studied in relation to soccer performance, therefore the

contribution of these biomechanical factors alone is not enough

to conclude that these elicited the minimal increase found in

number of assists and goals among midfielders of greater stature.

A statistically significant difference among midfielders was

seen in number of assists, goals scored, attempts, attempts on

target, attempts on target inside area, attempts on target

outside of area, number of corners, shots blocked, and

defending blocks. However, considering players in the 2019

FIFA Women’s World Cup ≥165 cm (n = 135) were greater in

numbers compared to players <165 cm (n = 93), this could also

explain why midfielders of greater stature exhibited higher

performance in all variables. This also addresses the

performance of forwards <165 cm, as there were no significant

differences in any performance variables regardless of there

being more forwards ≥165 cm. In total, there were more

attempts made in general by forwards ≥165 cm, however, when

compared to the proportion of attempts that were on target

and attempts that were off target, the trend was almost

identical to that of forwards <165 cm, indicating no difference

in performance among players of different stature.

Our findings support previous researchers Lago-Peñas et al.

2011 and Leão et al. 2019 indicating that forwards and

midfielders tend to be of smaller, leaner stature and defenders

and goal keepers tend to be of greater stature (25, 28). More

importantly, our findings support that shorter stature in

forwards and midfielders, and being of smaller stature, does not

inhibit performance in this position (5, 28, 43). Our study

found controversial results from Rebelo et al. 2013 and

Buchheit et al. 2010, that have reported taller and heavier

anthropometry is critical for success among defenders, with our

findings suggesting that stature is not imperative in performance

among defenders (5, 43). The aforementioned researchers

assessed stature and body mass in youth and adolescent elite

male soccer players under the age of 19 and 15 years, whereas

our analysis was among world classified elite female soccer

players with an average age of 27.14 ± 3.96 years of age,

therefore maturation may explain the difference in results (5,

28, 43–45). Biological maturity may have also been cause for

the difference in our study compared to others, as mentioned

by Malina et al., this accounts for 21% to 50% of variance seen

in youth soccer performance (45). While our analysis suggests

stature is of minimal influence in performance, it is only one

variable. There are many other variables that need to be

accounted for when determining if a player will be successful at

the elite level including technical match performance, attack

factors, and cognitive, perceptual, and motor skills (7, 25, 46,

47). Taking all of this into account, it is clear that there are

many factors that influence performance in soccer.

The importance of stature for elite success in terms of

match-playing time and performance in an international

soccer competition is not clear in scientific research thus far.

There is currently no consensus on which variables have the

most impact in determining which potential student athletes

are selected or receive the most match-playing time once

selected (16). Researchers have recently determined the level

of crossover that several criterion variables have in the actual

playing of soccer, and physical variables such as stature were

deemed to have little implication (18). Our findings support

previous literature that emphasizes individual skill capabilities

rather than physical variables such as stature when identifying

talent in potential student athletes, as no difference in match-

playing time exists once athletes are selected (15, 16, 48). Our

study adds to current soccer literature as no studies have

assessed the influence of stature on match-playing time.

The main limitation of this study is the lack of inclusion of

other anthropometric variables to consider in addition to height.

There are many other variables that need to be accounted for

when determining if a player will be successful at the elite level.

In addition, the height was captured from the database and it was

not directly measured. No body mass was listed on the FIFA

website for any players, therefore anthropometric measures of

body mass were not able to be accounted for in our analysis. A

second limitation of this study is that the analysis mainly

included offensive performance variables typically outside the role

of defenders. An analysis of more defensive variables may be

more representative of performance in defenders. The amount of

time each team spent defending was not considered which could
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have impacted performance variables if teams spent a majority of

time during matches defending rather than attacking. Finally, this

analysis included players from all teams in the 2019 FIFA

Women’s World Cup, which included 24 different teams from 24

different countries. Training experience and background may

have varied greatly between different teams as players may have

learned many different approaches and techniques when

performing different skills that could have impacted the

performance outcome measures used in this study. This may

have influenced the performance of players in their ability of

making assists, goals, and other offensive performance variables,

regardless of stature. Performance of players of different positions

between different countries was not analysed, therefore, training

experience and background was not accounted for in this analysis.

These findings make clear that stature does not impact the

duration of match-playing time or performance on an elite

Women’s World Cup soccer team. Recruiting companies suggest

that aspiring female soccer players be ≥165 cm, however, 32.3% of

elite female soccer players in the 2019 World Cup are below this

stature criterion. These guidelines could potentially discourage

coaches from selecting players <165 cm and discourage aspiring

youth female soccer players from pursuing and advancing in the

sport (4). Conveying this information and educating coaches on

such scientific evidence will help them better understand that

stature does not impact an athlete’s performance when playing in

a match. Furthermore, deconstructing obsolete stereotypes, such

as stature, that are placed on female soccer players is essential in

developing the future direction of the sport. Additionally, this will

help evolve the sport of soccer ensuring that all female athletes are

given a chance to acquire and prove their skill, before being

excluded merely based on stature.

Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material, further

inquiries can be directed to the corresponding author/s.

Ethics statement

Ethical review and approval was not required for the study on

human participants in accordance with the local legislation and

institutional requirements. Written informed consent was not

required for this study in accordance with the national legislation

and the institutional requirements.

Author contributions

CM: data analysis, manuscript planning/development,

manuscript writing, figure/table creation. YS: data analysis,

manuscript planning/development, feedback on writing/figures/

tables. CB: data analysis, manuscript planning/development,

feedback on writing/figures/tables. MS: data collection, data analysis,

manuscript planning/development, abstract writing. ED: feedback on

writing/figures/tables. JS: data collection. DD: data collection. JPB:

data collection. GC: manuscript perspective, feedback on writing/

figures/tables. GN: manuscript perspective, feedback on writing/

figures/tables. DC: manuscript oversight and guidance, manuscript

planning, development, analyses feedback and perspective. All

authors contributed to the article and approved the submitted version.

Conflict of interest

Author GC was employed by the United States Soccer

Federation. The remaining authors declare that the research was

conducted in the absence of any commercial or financial

relationships that could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the editors

and the reviewers. Any product that may be evaluated in this

article, or claim that may be made by its manufacturer, is not

guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fspor.

2022.1067190/full#supplementary-material.

References

1. U.S. girls/boys high school soccer participation 2009–2019. Statista. Available
at: https://www.statista.com/statistics/267963/participation-in-us-high-school-
soccer/ (Accessed February 13, 2020).

2. smeyers@ncaa.org. Estimated probability of competing in college athletics.
NCAA.org—The Official Site of the NCAA. Published March 2, 2015. Available

at: http://www.ncaa.org/about/resources/research/estimated-probability-competing-
college-athletics (Accessed February 14, 2020).

3. College recruiting guidelines for women’s soccer | D1 requirements. Available
at: https://www.ncsasports.org/womens-soccer/recruiting-guidelines (Accessed
February 14, 2020).

Manning et al. 10.3389/fspor.2022.1067190

Frontiers in Sports and Active living 08 frontiersin.org

https://www.frontiersin.org/articles/10.3389/fspor.2022.1067190/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fspor.2022.1067190/full#supplementary-material
https://www.statista.com/statistics/267963/participation-in-us-high-school-soccer/
https://www.statista.com/statistics/267963/participation-in-us-high-school-soccer/
http://www.ncaa.org/about/resources/research/estimated-probability-competing-college-athletics
http://www.ncaa.org/about/resources/research/estimated-probability-competing-college-athletics
https://www.ncsasports.org/womens-soccer/recruiting-guidelines
https://doi.org/10.3389/fspor.2022.1067190
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


4. Traill RD, And Others. Girls Playing Soccer: Resistance or Submission? A Case
Study of Women’s Soccer in the ACT. A Report to the National Sports Research
Centre, Australian Sports Commission (1993). Available at: https://eric.ed.gov/?
id=ED366564 (Accessed July 23, 2020).

5. Rebelo A, Brito J, Maia J, Coelho-e-Silva MJ, Figueiredo AJ, Bangsbo J, et al.
Anthropometric characteristics, physical fitness and technical performance of
under-19 soccer players by competitive level and field position. Int J Sports
Med. (2013) 34(4):312–7. doi: 10.1055/s-0032-1323729

6. Reilly T, Williams AM, Nevill A, Franks A. A multidisciplinary approach to
talent identification in soccer. J Sports Sci. (2000) 18(9):695–702. doi: 10.1080/
02640410050120078

7. Zambom-Ferraresi F, Rios V, Lera-López F. Determinants of sport
performance in European football: what can we learn from the data? Decis
Support Syst. (2018) 114:18–28. doi: 10.1016/j.dss.2018.08.006

8. Slimani M, Nikolaidis PT. Anthropometric and physiological characteristics
of Male soccer players according to their competitive level, playing position and
age group: a systematic review. J Sports Med Phys Fitness. (2019) 59(1):141–63.
doi: 10.23736/S0022-4707.17.07950-6

9. Grazer JL. Identifying determinants of match performance in division
I Women’s Collegiate soccer players. Johnson City, TN: Proquest Dissertations
Publishing (2016). 133 p.

10. Silva JR, Magalhães JF, Ascensão AA, Oliveira EM, Seabra AF, Rebelo AN.
Individual match playing time during the season affects fitness-related parameters
of Male professional soccer players. J Strength Cond Res. (2011) 25(10):2729–39.
doi: 10.1519/JSC.0b013e31820da078

11. França C, Inhle A, Marques A, Sarmento H, Martins F, Henriques R, et al.
Physical development differences between professional soccer players from
different competitive levels.Appl Sci. (2022) 12(14):7343. doi: 10.3390/app12147343

12. Malina RM, Martinho DV, Valente-dos-Santos J, Coelho-e-Silva MJ, Kozieł
SM. Growth and maturity Status of female soccer players: a narrative review. Int
J Environ Res Public Health. (2021) 18(4):1448. doi: 10.3390/ijerph18041448

13. Spehnjak M, Gušić M, Molnar S, Baić M, Andrašić S, Selimi M, et al. Body
composition in elite soccer players from youth to senior squad. Int J Environ Res
Public Health. (2021) 18(9):4982. doi: 10.3390/ijerph18094982

14. Sedano S, Vaeyens R, Redondo JC. The relative age effect in spanish female
soccer players. Influence of the competitive level and a playing position. J Hum
Kinet. (2015) 46(1):129–37. doi: 10.1515/hukin-2015-0041

15. Castillo D, Pérez-González B, Raya-González J, Fernández-Luna Á, Burillo
P, Lago-Rodríguez Á. Selection and promotion processes are not associated by
the relative age effect in an elite Spanish soccer academy. PLoS One. (2019) 14
(7):e0219945. doi: 10.1371/journal.pone.0219945

16. Aquino R, Alves IS, Padilha MB, Casanova F, Puggina EF, Maia J.
Multivariate profiles of selected versus non-selected elite youth Brazilian soccer
players. J Hum Kinet. (2017) 60(1):113–21. doi: 10.1515/hukin-2017-0094

17. Carling C, Gall FL, Reilly T, Williams AM. Do anthropometric and fitness
characteristics vary according to birth date distribution in elite youth academy soccer
players? Scand JMed Sci Sports. (2009) 19(1):3–9. doi: 10.1111/j.1600-0838.2008.00867.x

18. Bergkamp TLG, Niessen ASM, den Hartigh RJR, Frencken WGP, Meijer RR.
Methodological issues in soccer talent identification research. Sports Med. (2019)
49(9):1317–35. doi: 10.1007/s40279-019-01113-w

19. Putnam CA. A segment interaction analysis of proximal-to-distal sequential
segment motion patterns.Med Sci Sports Exerc. (1991) 23(1):130–44. PMID: 1997807.

20. Chrisman SP, O'Kane JW, Polissar NL, Tencer AF, Mack CD, Levy MR, et al.
Strength and jump biomechanics of elite and recreational female youth soccer
players. J Athl Train. (2012) 47(6):609–15. doi: 10.4085/1062-6050-47.6.01

21. Dörge HC, Anderson TB, Sørensen H, Simonsen EB. Biomechanical
differences in soccer kicking with the preferred and the non-preferred leg.
J Sports Sci. (2002) 20(4):293–9. doi: 10.1080/026404102753576062

22. Orloff H, Sumida B, Chow J, Habibi L, Fujino A, Kramer B. Ground reaction
forces and kinematics of plant leg position during instep kicking in Male and
female collegiate soccer players. Sports Biomech. (2008) 7(2):238–47. doi: 10.
1080/14763140701841704

23. Marshall BM, Franklyn-Miller AD, King EA, Moran KA, Strike SC, Falvey ÉC.
Biomechanical factors associated with time to complete a change of direction cutting
maneuver. J Strength Cond Res. (2014) 28(10):2845–51. doi: 10.1519/JSC.
0000000000000463

24. Kellis E, Katis A. Biomechanical characteristics and determinants of instep
soccer kick. J Sports Sci Med. (2007) 6(2):154–65. PMID: 24149324.

25. Leão C, Camões M, Clemente FM, Nikolaidis PT, Lima R, Bezerra P, et al.
Anthropometric profile of soccer players as a determinant of position specificity
and methodological issues of body composition estimation. Int J Environ Res
Public Health. (2019) 16(13):1–10. doi: 10.3390/ijerph16132386

26. Deprez DN, Fransen J, Lenoir M, Philippaerts RM, Vaeyens R. A
retrospective study on anthropometrical, physical fitness, and motor
coordination characteristics that influence dropout, contract Status, and first-
team playing time in high-level soccer players aged eight to eighteen years.
J Strength Cond Res. (2015) 29(6):1692–704. doi: 10.1519/JSC.0000000000000806

27. Malina RM, Bouchard C, Bar-Or O. Growth, maturation, and physical
activity. Austin, TX: Human Kinetics (2004).

28. Lago-Peñas C, Casais L, Dellal A, Rey E, Domínguez E. Anthropometric and
physiological characteristics of young soccer players according to their playing
positions: relevance for competition success. J Strength Cond Res. (2011) 25
(12):3358–67. doi: 10.1519/JSC.0b013e318216305d

29. FIFA Women’s World Cup France 2019TM. Available at: https://www.fifa.
com/tournaments/womens/womensworldcup/france2019/origin1904-p.cxm.fifa.
com/tournaments/womens/womensworldcup/france2019/teams (Accessed
November 21, 2022).

30. Players | USWNT & USMNT | U.S. Soccer Official Website. Available at:
https://www.ussoccer.com/players (Accessed November 21, 2022).

31. Bradley P, Scott D. Physical Analysis of the FIFA Women’s World Cup
France (2019). Available at: https://digitalhub.fifa.com/m/4f40a98140d305e2/
original/zijqly4oednqa5gffgaz-pdf.pdf (Accessed November 21, 2022).

32. KraemerWJ, French DN, Paxton NJ, Häkkinen K, Volek JS, Sebastianelli WJ,
et al. Changes in exercise performance and hormonal concentrations over a big ten
soccer season in starters and nonstarters. J Strength Cond Res. (2004) 18(1):121–8.

33. Giménez JV, Leicht AS, Gomez MA. Physical performance differences
between starter and non-starter players during professional soccer friendly
matches. J Hum Kinet. (2019) 69(1):283–91. doi: 10.2478/hukin-2019-0018

34. Anderson L, Orme P, Michele RD, Close GL, Milsom J, Morgans R, et al.
Quantification of seasonal-long physical load in soccer players with different
starting Status from the English premier league: implications for maintaining
squad physical fitness. Int J Sports Physiol Perform. (2016) 11(8):1038–46.
doi: 10.1123/ijspp.2015-0672

35. Arcos A L, Mendez-Villanueva A, Martínez-Santos R. In-season training
periodization of professional soccer players. Biol Sport. (2017) 34(2):149–55.
doi: 10.5114/biolsport.2017.64588

36. Raya-González J, Castillo D, Yanci J, Los Arcos A. Assessing the perceived
exertion in elite soccer players during official matches according to situational
factors. Int J Environ Res Public Health. (2020) 17(2):410. doi: 10.3390/ijerph17020410

37. Ghasemi A, Zahediasl S. Normality tests for statistical analysis: a guide for non-
statisticians. Int J Endocrinol Metab. (2012) 10(2):486–9. doi: 10.5812/ijem.3505

38. Gómez MÁ, Lago C, Gómez MT, Furley P. Analysis of elite soccer players’
performance before and after signing a new contract. PLoS One. (2019) 14(1):
e0211058. doi: 10.1371/journal.pone.0211058

39. Wells AJ, Hoffman JR, Beyer KS, Hoffman MW, Jajtner AR, Fukuda DH,
et al. Regular- and postseason comparisons of playing time and measures of
running performance in NCAA division I women soccer players. Appl Physiol
Nutr Metab. (2015) 40(9):907–17. doi: 10.1139/apnm-2014-0560

40. McGough JJ, Faraone SV. Estimating the size of treatment effects. Psychiatry.
(2009) 6(10):21–9. PMID: 20011465.

41. Vital and Health Statistics, Series 3, Number 46:44.

42. Strength and speed characteristics of elite, subelite, and recreational young
soccer players.—PubMed—NCBI. Available at: https://www.ncbi.nlm.nih.gov/
pubmed/?term=strength+and+speed+characteristics+of+elite%2C+subelite%2C
+and+recreational+young+soccer+players (Accessed February 13, 2020).

43. Buchheit M, Mendez-Villanueva A, Simpson BM, Bourdon PC. Match
running performance and fitness in youth soccer. Int J Sports Med. (2010) 31
(11):818–25. doi: 10.1055/s-0030-1262838

44. Mirkov DM, Kukolj M, Ugarkovic D, Koprivica VJ, Jaric S. Development of
anthropometric and physical performance profiles of young elite Male soccer
players: a longitudinal study. J Strength Cond Res. (2010) 24(10):2677–82.
doi: 10.1519/JSC.0b013e3181e27245

45. MalinaRM,Eisenmann JC,Cumming SP, RibeiroB,Aroso J.Maturity-associated
variation in the growth and functional capacities of youth football (soccer) players 13–15
years. Eur J Appl Physiol. (2004) 91(5):555–62. doi: 10.1007/s00421-003-0995-z

46. Rowat O, Fenner J, Unnithan V. Technical and physical determinants of
soccer match-play performance in elite youth soccer players. J Sports Med Phys
Fitness. (2017) 57(4):369–79. doi: 10.23736/S0022-4707.16.06093-X

47. Ali A. Measuring soccer skill performance: a review. Scand J Med Sci Sports.
(2011) 21(2):170–83. doi: 10.1111/j.1600-0838.2010.01256.x

48. Deprez D, Coutts AJ, Fransen J, Deconinck F, Lenoir M, Vaeyens R, et al.
Relative age, biological maturation and anaerobic characteristics in elite youth
soccer players. Int J Sports Med. (2013) 34(10):897–903. doi: 10.1055/s-0032-1333262

Manning et al. 10.3389/fspor.2022.1067190

Frontiers in Sports and Active living 09 frontiersin.org

https://eric.ed.gov/?id=ED366564
https://eric.ed.gov/?id=ED366564
https://doi.org/10.1055/s-0032-1323729
https://doi.org/10.1080/02640410050120078
https://doi.org/10.1080/02640410050120078
https://doi.org/10.1016/j.dss.2018.08.006
https://doi.org/10.23736/S0022-4707.17.07950-6
https://doi.org/10.1519/JSC.0b013e31820da078
https://doi.org/10.3390/app12147343
https://doi.org/10.3390/ijerph18041448
https://doi.org/10.3390/ijerph18094982
https://doi.org/10.1515/hukin-2015-0041
https://doi.org/10.1371/journal.pone.0219945
https://doi.org/10.1515/hukin-2017-0094
https://doi.org/10.1111/j.1600-0838.2008.00867.x
https://doi.org/10.1007/s40279-019-01113-w
https://pubmed.ncbi.nlm.nih.gov/1997807
https://doi.org/10.4085/1062-6050-47.6.01
https://doi.org/10.1080/026404102753576062
https://doi.org/10.1080/14763140701841704
https://doi.org/10.1080/14763140701841704
https://doi.org/10.1519/JSC.0000000000000463
https://doi.org/10.1519/JSC.0000000000000463
https://pubmed.ncbi.nlm.nih.gov/24149324
https://doi.org/10.3390/ijerph16132386
https://doi.org/10.1519/JSC.0000000000000806
https://doi.org/10.1519/JSC.0b013e318216305d
https://www.fifa.com/tournaments/womens/womensworldcup/france2019/origin1904-p.cxm.fifa.com/tournaments/womens/womensworldcup/france2019/teams
https://www.fifa.com/tournaments/womens/womensworldcup/france2019/origin1904-p.cxm.fifa.com/tournaments/womens/womensworldcup/france2019/teams
https://www.fifa.com/tournaments/womens/womensworldcup/france2019/origin1904-p.cxm.fifa.com/tournaments/womens/womensworldcup/france2019/teams
https://www.ussoccer.com/players
https://digitalhub.fifa.com/m/4f40a98140d305e2/original/zijqly4oednqa5gffgaz-pdf.pdf
https://digitalhub.fifa.com/m/4f40a98140d305e2/original/zijqly4oednqa5gffgaz-pdf.pdf
https://doi.org/10.2478/hukin-2019-0018
https://doi.org/10.1123/ijspp.2015-0672
https://doi.org/10.5114/biolsport.2017.64588
https://doi.org/10.3390/ijerph17020410
https://doi.org/10.5812/ijem.3505
https://doi.org/10.1371/journal.pone.0211058
https://doi.org/10.1139/apnm-2014-0560
https://pubmed.ncbi.nlm.nih.gov/20011465
https://www.ncbi.nlm.nih.gov/pubmed/?term=strength+and+speed+characteristics+of+elite%2C+subelite%2C+and+recreational+young+soccer+players
https://www.ncbi.nlm.nih.gov/pubmed/?term=strength+and+speed+characteristics+of+elite%2C+subelite%2C+and+recreational+young+soccer+players
https://www.ncbi.nlm.nih.gov/pubmed/?term=strength+and+speed+characteristics+of+elite%2C+subelite%2C+and+recreational+young+soccer+players
https://doi.org/10.1055/s-0030-1262838
https://doi.org/10.1519/JSC.0b013e3181e27245
https://doi.org/10.1007/s00421-003-0995-z
https://doi.org/10.23736/S0022-4707.16.06093-X
https://doi.org/10.1111/j.1600-0838.2010.01256.x
https://doi.org/10.1055/s-0032-1333262
https://doi.org/10.3389/fspor.2022.1067190
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/

	Deconstructing Stereotypes: Stature, Match-playing Time, and Performance in Elite Women's World Cup Soccer
	Recommended Citation
	Author

	Deconstructing stereotypes: Stature, match-playing time, and performance in elite Women's World Cup soccer
	Introduction
	Materials and methods
	Participants
	Likelihood of playing
	Match-playing time
	Positions and playing time
	Performance factors
	Countries

	Results
	Playing time
	Position
	Performance
	Forwards
	Midfielders
	Defenders
	Countries

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	Supplementary material
	References


