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Development of women`s football

female member statistics (DFB)
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Women`s football, matches/training

training units/week 6,4 ± 1,9

questionnaire results (national team)

(4 - 12)

matches with club [1/year] 32,5 ± 6,1 (22 - 45)

matches with national team [1/year] 10,6 ± 4,0 (1 - 20)

soccer playing (club) [y] 17,1 ± 4,5 (8 - 28)

mean ±±±± SD range

2007; n = 30; age  = 23,7 +/- 3,5 [y]
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Krustrup, P et al.. Physical Demands during an Elite Female Soccer Game: Importance of Training Status.

Med. Sci. Sports Exerc. 37, 2005 (modified)
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High-speed running
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running distance [m]

6.497 11.784 10.466

Total distance during a match

match 2007

Data: Deutsche Sporthochschule Köln
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Mohr, M et al.. Match activities of elite women soccer players at different performance levels.

Journal if Strength and Conditioning Research, 2008 (modified)
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Physical demands, heart rate
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Med. Sci. Sports Exerc. 37, 2005 (modified)
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Field test sprint, IAT

5 m - sprint 30 m - sprint
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* Kindermann, W., Meyer T. Medical care and performance aspects in soccer.
Sportorthop Sporttraumatol. 37, 2001 (modified)

IAT - velocity+

+test-protocol:
female 6 km/h + 2 km/h every 3 min
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national team
n = 24 (2006)

national team (U20)
n = 13 (2006)

Results treadmill test

mean
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treadmill test protocol:
start velocity 7 km/h (2 min) + 1 km/h every 0:30 s ec

male soccer player
50 - 75 ml/kg/min (Stolen et al 2005)
52 - 66 ml/kg/min (Kindermann et al 2001)
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ECG

resting ECG exercise ECG

heart rate (rest) = 54,7 ± 6,9 [1/min]
range 37 - 67 (examination 2006)
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heart volume
national team

HV
[ml]

HV/kg
[ml/kg]
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Heart Volume

normal heart volume women: 9 -11ml/kg
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Blood parameter/ iron status

Hb [g/dl]

HKT [%]

Erythr.  [Mill/mm3]

FE [mg/dl]

Ferritin  [ng/dl]

mean medianSD min max

13,0

37,6

4,23

101,8

38,6

0,78

2,18

0,26

59,3

23,4

13,0

37,7

4,2

88,5

30,5

11,5

33,0

3,7

26,0

11,0

14,5

41,6

4,8

315

137

n = 36 (2009)
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Clinical diagnosis national team

group
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age [y]

BMI [kg/m2]

training [h/week]

eating disorders [%]

current menstrual dysfunction [%]

football
(n = 69)

endurance
(n = 115)

controls
(n = 607)

19,6 ± 4,1

21,5 ± 1,6

12,3 ± 3,7

5,9

9,3

22,3 ± 6,3

20,5 ± 1,8

13,1 ± 4,5

25,7

27,9

27,3 ± 7,9

23,3 ± 4,2

-

21,1

12,4

Sundgot-Borgen J, P et al.. The female football player, disordered eating, menstrual function and bone health.

Br J Sports Med 2007; 41 (modified)

questionnaire results

Female athlete triad
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national team
n = 24

national team (U20)
n = 13

Anthropometric data

age
[J]

height
[cm]

weight
[kg]

BMI
[kg/m2]

body fat
[%]

mean

median

SD

min

max

18,9

19,0

0,76

17,8

20,1

170,3

170,9

5,20

161,4

177,8

62,4

64,4

6,28

53,2

72,6

21,8

21,8

1,78

19,1

24,9

19,8

18,4

3,60

16,3

27,1

age
[J]

height
[cm]

weight
[kg]

BMI
[kg/m2]

body fat
[%]

mean

median

SD

min

max

24,3*

24,7

4,27

17,6

32,9

169,5

168,5

5,04

161,0

179,0

63,5

62,5

5,29

55,0

77,4

22,2

21,9

1,34

20,1

25,5

18,5

18,8

2,08

14,9

22,0

* significant p < 0,001
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stress fracture:

n = 2 (6,7 %)

questionnaire results
30 national players

Stress fracture

Steinacker, T et al.. Injuries and Overload-damages at Players of the German Lady-soccer-national-team.

Sportverl. Sportschad 2005; 19:33-36
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Injuries

Faude, O et al.. Injuries in Female Soccer Players.

American Journal of Sports Medicine 2005; 33 (modified)
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Traumatic injuries

Faude, O et al.. Injuries in Female Soccer Players.

American Journal of Sports Medicine 2005; 33 (modified)
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 Location of injuries
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Faude, O et al.. Injuries in Female Soccer Players.

American Journal of Sports Medicine 2005; 33 (modified)
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Diagnoses of injuries, days of
absence

diagnoses of injuries duration fo absence > 30 days
[cases]

thigh

knee

ankle

2 of 44

18 of 45

6 of 43

Faude, O et al.. Injuries in Female Soccer Players.

American Journal of Sports Medicine 2005; 33 (modified)
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other
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Incidence of injuries/younger athletes
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Le Gall, F et al.. Injuries in Young Elite Female Soccer Players.

American Orthopaedic Society for Sports Medicine 2008; 36 (modified)
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ACL-injuries

incidence ACL-ruptures
2,2 per 1000h (match)

first German national league,
2003-2004 season

ACL-ruptures 23 %,
questionnaire results
30 national players 

Faude, O et al.. Injuries in Female Soccer Players.

American Journal of Sports Medicine 2005; 33

Steinacker, T et al.. Injuries and Overload-damages at Players of  the German Lady-soccer-national-team.

Sportverl. Sportschad 2005; 19:33-36
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Mechanism of ACL-injuries

• One step/stop deceleration

• Cutting movements

• Sudden change of direction

• Landing from a jump

Silvers, H et al.. Prevention of anterior cruciate ligament injury in
the female athlete. Br J Sports Med 2007;41(Suppl I) (modified)

• Anatomy (e.g. increased Q-angle, smaller

  intercondylar notch in the femur)

• Hormonal influences on knee joint stability

• Muscle strength and neuromuscular activation

  patterns (e.g. hamstring to quadriceps ratio)

70 %

30 %

contact noncontact
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Prevention of ACL-injuries

Training based on

• Proprioceptive-coordinative training

• Lower extremity landing skills

• Plyometrics

• Improvement of muscle balance
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Summary

• The total distance during a match is about 10.000 - 12.000 m

• The ability of high-intensity running is important to play on a higher level

• Heart rate throughout a competitive game is high with periods of near-maximal values

• Training-induced cardiovascular alterations can be seen in elite female players

• VO2 max. is about 50 ml/kg/min in elite female players

Location, 19.02.2010

Summary

• The status of iron should be examined regularly

• To be aware of the symptoms of the „female athlete triad“ is necessary

• The injury rates in elite female players are high especially during competitive games

• ACL-ruptures are common in female football players

• Implementation of preventive strategies for knee and ankle injuries are important 



Location, 19.02.2010

Medical organisation

internal medicine

orthopedics

performance testing/
training

physiotherapy athlete
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Thank you for your attention


