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Background: With childhood sports opportunities continuing to increase at an enormous rate along with participation starting at
younger ages, the number of female participants in sports has increased in paramount fashion over the past few decades. A review
of the current literature reveals a very small number of studies (<30) that document specific injuries suffered by competitive female
gymnasts.

Purpose: To retrospectively evaluate the incidence of various injuries and injury rates for different gymnast levels among young
precollegiate female gymnasts over a 21-year period, from 1985 to 2005.

Study Design: Descriptive epidemiological study.

Methods: This institutional review board–approved study retrospectively evaluated young, precollegiate female gymnasts over a
21-year period. Gymnasts were stratified into 1 of 4 competition levels based on the number of hours spent training. In addition to
the frequency of injuries and hours trained, data collected on each gymnast included the following: age at the time of injury, body
part injured, laterality of the injury, and diagnosis.

Results: Over the 21-year period, 3681 new injuries were evaluated by a single physician. The injury incidence (2.155 per 1000
exposure hours) was slightly lower when compared with previously reported injury rates. There were 1,452,574 total exposure
hours documented from training facility records. The injury rate per 1000 exposure hours was 2.859 for elite, 2.820 for high-level,
1.667 for intermediate, and 0.687 for novice gymnasts. The lower extremity was injured more often than the upper extremity (60.9%
compared with 22.6% of total injuries). This difference was statistically significant across all levels.

Conclusion: The injury incidence in this study was 2.155 per 1000 exposure hours. This was slightly lower when compared with
previously reported injury rates. Although those studies only lasted 3 years or less, the injury rates can be directly compared
because they are reported as injuries per 1000 training hours.

Clinical Relevance: With the variability in data available and limited studies reported, a conclusive analysis is needed because of the
long-termeffectsof injuryseenon gymnasts, such as early degenerative disorders, costof injury treatment, and reduction ofwell-being.
In our 21-yearstudy, we found the incidence of injurywasslightly lower than thatshown inprior shorter studies. Inaddition, we were able
to evaluate specific injuries seen in this population over that time period. Also, this extended study revealed the longitudinal nature of a
series of injuries over a period of time that has not been seen in other studies, thus giving insight into the effects of increased gymnastics
in the young, female, adolescent population, which could be potentially used in guidelines for gymnasts in the future.
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Participation in high school sports by female students has
increased dramatically over the years, with the ratio of
males to females decreasing from 19:1 in 1985-1986 to
1.4:1 in 200017 and with 44% of all organized sports team
members aged 6 to 17 years being female.25 Since Title IX
was enacted in 1972, participation in high school sports by
females has doubled about every 10 years.9 Similarly, girls
are becoming involved in gymnastics at younger ages. The
number of clubs that these young gymnasts train in has been
increasing since 1980.10 Not only is there increased
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participation, but young elite gymnasts also train more fre-
quently and with greater intensity when compared with their
peers. On average, they train 5.36 days per week and 5.04
hoursper day.19 Asparticipation and training hours increase,
so do injuries sustained among female athletes, making the
injury rate of female gymnasts among the highest of all
female sports,21 and the injuries sustained require the great-
est number of surgeries.4 All these factors can have long-term
effects on gymnasts, including early degenerative disorders,
cost of injury treatment, and reduction of well-being.1

The aim of this study was to retrospectively evaluate the
incidence of various injuries and injury rates for different
gymnasts among young, precollegiate female gymnasts
over a 21-year period, from 1985 to 2005.

METHODS

The study population consisted of young, precollegiate
female gymnasts treated by a single physician. The physi-
cian was an orthopaedic surgeon trained in sports medicine
associated with the Cleveland Clinic Foundation, with no
ownership in the facility. The physician held clinic 1 day
per week for the entire 21-year period. Gymnasts included
in the study trained at a single facility that maintained
yearly rosters with number of hours per week its athletes
trained. Notes from each encounter allowed calculation of
the injury frequency from 1985 through 2005, as well as the
number of hours spent training. With institutional review
board approval, the medical records of the athletes who
sought medical attention from the physician were obtained
to further classify the type of injury the gymnast suffered.

For this study and analysis, gymnasts were stratified
into 1 of 4 competition levels based on the number of hours
spent training each week. Gymnasts training 9 or fewer
hours were considered novice, 12 hours per week were
intermediate, 16 hours per week were high, and 20 or more
hours per week were considered to be elite level. The same
gymnast was able to progress in level from one year to the
next within the data set. In addition to the frequency of
injuries and hours trained, data collected on each gymnast
included: age at the time of injury, body part injured, later-
ality of the injury, and diagnosis. Upper extremity injuries
were defined as those affecting the shoulder, elbow, arm/
forearm, wrist, and hand; lower extremity injuries were
defined as those affecting the thigh, knee, leg, ankle, and
foot.

A cumulative incidence rate of injury per 1000 hours
trained was calculated for each of the 4 gymnast levels. Any
gymnast who chose to be treated at a different facility and
not by our primary physician was excluded from this study,
and both training level and exposure hours were undocu-
mented. Also, any gymnast for whom training hours were
unavailable was not included in the injury rate calculation.

The overall rates of any injury, upper extremity injuries,
and lower extremity injuries among gymnast levels were
compared using analysis of variance (ANOVA). Wilcoxon
Mann-Whitney tests with Bonferroni corrections were used
to assess the statistical differences between the observed
rates of injuries by each level. This process was repeated for

the rates of upper extremity and lower extremity injuries
by gymnast level as well. The frequencies of upper extre-
mity and lower extremity injuries were also compared
across gymnast levels using a chi-square test.

RESULTS

Over the 21-year period, 3681 new injuries were evaluated.
There were 1,452,574 total exposure hours from training
facility records. The elite gymnasts totaled 306,000 hours,
the high-level gymnasts totaled 515,904 hours, the inter-
mediate gymnasts totaled 374,400 hours, and the novice
gymnasts totaled 256,270 hours. There were 875 recorded
injuries for the elite level, 1455 for the high level, 624 for
the intermediate level, and 176 for the novice level. This
produces an injury rate per 1000 exposure hours of 2.859
for the elite, 2.820 for the high level, 1.667 for the inter-
mediate, and 0.687 for the novice gymnast. Of the 3681 new
injuries, 3130 (85.03%) had a documented gymnast level.
This produces an overall injury rate of 2.155 per 1000 expo-
sure hours (Tables 1 and 2).

There were 833 injuries of the upper extremity and 2242
injuries of the lower extremity. These accounted for 22.63%
and 60.91% of overall injuries, respectively. When foot and
ankle were combined, they accounted for 1226 injuries or
33.3% of all injuries. There was a significant difference in
the injury rate at all levels of competition between upper
and lower extremity injuries (Tables 1 and 2).

Overall injury rates were also compared across all levels.
Comparison was also made between upper and lower extre-
mity injuries for level of gymnast. There was a statistically

TABLE 1
Frequency of Injuriesa

Level Any Injury UE Injury LE Injury

Elite (20þ h/wk) 875 190 539
High (16 h/wk) 1455 301 926
Intermediate (12 h/wk) 624 163 348
Novice (9 h/wk) 176 51 100
Level unknown 551 128 329
Total 3681 833 2242
Chi-square test P ¼ .017 P ¼ .010

aLE, lower extremity; UE, upper extremity.

TABLE 2
Rates of Injuries per 1000 Hoursa

Level Injury Rate UE Injury Rate LE Injury Rate

Elite 2.859 0.621 1.761
High 2.820 0.583 1.795
Intermediate 1.667 0.435 0.929
Novice 0.687 0.199 0.390
Overall injury rate 2.155 0.485 1.317
Overall ANOVA P ¼ .0001 P ¼ .0049 P ¼ .0001

aANOVA, analysis of variance; LE, lower extremity; UE, upper
extremity.
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significant difference in overall injury rate between novice
and all other levels and between intermediate and all
other levels. However, there was not a statistically signif-
icant difference between the high and elite level gymnasts.
There were similar differences when upper and lower
extremity injuries were compared across levels, with the
exception of upper extremity injuries between intermedi-
ate and high-level gymnasts (Table 3).

Most injuries in our study can be seen, with strains and
sprains accounting for 1019 injuries (27.7% of overall inju-
ries). Fractures represented a significant, but smaller num-
ber, with 330 injuries or 9.0% of overall injuries.

Injuries were also grouped into affected body part and spe-
cific injury. Included categories were head/neck, shoulder,
back, chest/abdomen, arm/forearm, elbow, wrist, hand, hip/
groin, thigh/buttocks, knee, leg/calf, ankle, and foot. These
numbers are summarized in Table 4 and further broken
down in Table 5, and demonstrated in Figures 1 and 2.

DISCUSSION

A review of the current literature reveals few studies
researching specific injuries suffered by competitive female
gymnasts. The majority of studies were short term and
tended to categorize injuries into affected body parts, that
is, wrist, back, knee. There has been a wide range of

reported injury rates. Zetaruk26 found that injury rates
among female gymnasts ranged from 65 to 200 per 100 gym-
nasts per year, or from less than 1 to 3.66 per 1000 training
hours. Cupisiti6 reported an injury rate of 1.08 injuries per
1000 hours of training in a prospective study, while Lund
and Myklebust14 showed an astounding injury rate of 50.3
per 1000 hours of training with team gymnastics. Caine
et al2 found an injury rate of 155 to 294 injuries per 100 par-
ticipants per year in a 6-month and 1-year prospective eva-
luation of elite young female gymnasts. Felländer-Tsai and
Wredmark7 reported an incidence of 6.25 injuries per 100
elite Swedish male and female gymnasts over an 18-month
period. In a 5-year prospective study of a successful National
Collegiate Athletic Association (NCAA) Division I women’s
team, gymnasts experienced a new injury in 9% of exposures
and trained with an injury 71% of the time. Most of these
injuries were repetitive stress-type injuries.20 In another
prospective study on a NCAA Division I women’s team, there

TABLE 3
Comparisons of Rates (P Values)

Levels Compared
Any

Injury
Upper

Extremity
Lower

Extremity

Novice vs
intermediate

.0025 .0025 .0136

Novice vs high <.0001 .0004 <.0001
Novice vs elite <.0001 .0009 <.0001
Intermediate vs

high
.0119 .1218 .0031

Intermediate vs elite .0061 .0206 .0031
High vs elite .9499 .4969 .8701

TABLE 4
Injury Summary

Body Part No. of Injuries Percentage of Overall Injuries

Head/neck 43 1.2
Shoulder 146 4.0
Back 407 11.1
Chest/abdomen 34 0.9
Arm/forearm 46 1.3
Elbow 167 4.5
Wrist 351 9.5
Hand 123 3.3
Hip/groin 115 3.1
Thigh/buttocks 86 2.3
Knee 627 17.0
Leg/calf 303 8.2
Ankle 647 17.6
Foot 579 15.7

Figure 1. Numeric distribution of injuries classified by body
part over 21 years.

Head/Neck
Shoulder
Back
Chest/Abdomen
Arm/Forearm
Elbow
Wrist
Hand
Hip/Groin
Thigh/Buttocks
Knee
Leg/Calf
Ankle
Foot

Figure 2. Total percentage of injury breakdown over 21 years.
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were 106 injuries over a 4-year period, for an average of 2.1
injuries per athlete per year. Forty-five percent of these inju-
ries still bothered the gymnastsatan average follow-up of 38.5
months.23 In a 16-year injury surveillance of NCAA gymnasts
from 1988 to 2004, there was an injury rate of 15.19 per 1000
athlete-exposures during competition and 6.07 during prac-
tice. Of the 2739 total injuries in these collegiate women,

495 occurred during competitions and 2244 during practices15

(Table 6). These rates are reported as injuries per 100 partici-
pants per year. Other studies reported injuries per 1000 hours
of exposure (Table 7). This, unfortunately, can make compar-
ison difficult. Of note, although Caine et al2 reported a high
rate of injury per 100 participants per year, the injury rate per
1000 exposure hours was comparable to other studies.4

TABLE 5
Injury Breakdown by Body Parta

Injury n (%) Injury n (%) Injury n (%)

Head/neck Elbow Knee
Concussion 4 (9.3) Fracture 17 (10.2) ACL tear 33 (5.3)
Muscle strain 18 (41.9) Dislocation 10 (6.0) MCL injury 21 (3.3)
Contusion 3 (7.0) Strain or sprain 54 (32.3) Patellar tendonitis 98 (15.6)
Nonspecific pain 9 (20.9) Tendonitis 13 (7.8) Patellofemoral syndrome 97 (15.5)
Other 9 (20.9) Symptomatic OCD 9 (5.4) Osgood-Schlatter 54 (8.6)
Total 146 (4.0b) Ulnar neuropathy 11 (6.6) Symptomatic plica 40 (6.4)

Shoulder Contusion 9 (5.4) Patellar subluxation 16 (2.6)
Multidirectional instability 55 (37.7) Nonspecific pain 17 (10.2) ITB syndrome 7 (1.1)
Rotator cuff tendonitis 31 (21.2) Other 27 (16.2) Hyperextension injury 35 (5.6)
Strain or sprain 15 (10.3) Total 167 (4.5b) Strain or sprain 89 (14.2)
AC separation 4 (2.7) Wrist Contusion 28 (4.5)
Subluxation 26 (17.8) Dorsiflexion jam syndrome 128 (36.5) Nonspecific pain 51 (8.1)
Contusion 3 (2.1) Fracture 21 (6.0) Other 58 (9.3)
Nonspecific pain 9 (6.2) Strain or sprain 66 (18.7) Total 627 (17.0b)
Other 3 (2.1) Symptomatic ganglion 14 (4.0) Leg/calf
Total 146 (4.0b) Tendonitis 7 (2.0) Tibial stress syndrome 109 (36.0)

Back Contusion 6 (1.7) Stress fracture 100 (33.0)
Strain or sprain 144 (35.3) Nonspecific pain 83 (23.6) Strain or sprain 19 (6.3)
Spondylolysis 34 (8.3) Other 26 (7.4) Contusion 16 (5.3)
Suspected spondylolysis 48 (11.8) Total 351 (9.5b) Nonspecific pain 51 (16.8)
Mechanical pain 58 (14.2) Hand Other 8 (2.6)
Intervertebral disk 4 (1.0) Fractured digit 26 (21.1) Total 303 (8.2b)
Impingement 10 (2.5) Dislocated digit 4 (3.3) Ankle
Hyperextension injury 9 (2.2) Other fracture 7 (5.7) Strain or sprain 311 (48.1)
Symptomatic scoliosis 18 (4.4) Digit strain or sprain 47 (38.2) Fracture 56 (8.7)
Contusion 16 (3.9) Other strain or sprain 4 (3.3) Dorsiflexion jam syndrome 52 (8.0)
Nonspecific pain 10 (2.5) Symptomatic cyst 4 (3.3) Tendonitis 22 (3.4)
Other 56 (13.8) Contusion 10 (8.1) Synovial pinch 16 (2.5)
Total 407 (11.1b) Nonspecific pain 9 (7.3) Accessory scaphoids 9 (1.4)

Chest/abdomen Other 12 (9.8) Subluxing peroneals 8 (1.2)
Costalchondral separation 7 (20.6) Total 123 (3.3b) Retrocalcaneal bursitis 6 (0.9)
Strain or sprain 15 (44.0) Hip/groin Nonspecific pain 75 (11.6)
Contusion 2 (5.9) Iliopsoas tendonitis 23 (20.0) Other 101 (15.6)
Nonspecific pain 7 (20.6) Snapping ITB 19 (16.5) Total 647 (17.6b)
Other 3 (8.8) Strain or sprain 33 (28.7) Foot
Total 34 (0.9b) Trochanteric bursitis 8 (7.0) Fracture 92 (15.9)

Arm/forearm Apophysitis 8 (7.0) Pes planus 23 (4.0)
Fracture 7 (15.2) Contusion 3 (2.6) Accessory navicular 24 (4.1)
Strain or sprain 14 (30.4) Nonspecific pain 14 (12.2) Strain or sprain 139 (24.0)
Contusion 6 (13.0) Other 7 (6.1) Contusion 96 (16.6)
Tendonitis 3 (6.5) Total 115 (3.1b) Bursitis 10 (1.7)
Nonspecific pain 10 (21.7) Thigh/buttocks Nonspecific pain 109 (18.8)
Other 6 (13.0) Strain or sprain 51 (59.3) Other 86 (14.9)
Total 46 (1.3b) Contusion 8 (9.3) Total 579 (15.7b)

Nonspecific pain 17 (19.8)
Other 11 (11.6)
Total 86 (2.3b)

aAC, acromioclavicular; ACL, anterior cruciate ligament; ITB, iliotibial band; MCL, medial collateral ligament; OCD, osteochondritis
dissecans.

bPercentage of all injuries.
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Our injury incidence was 2.155 per 1000 exposure hours.
This was slightly lower when compared with previously
reported injury rates (Table 7). However, those studies only
collected data over 3 years or less, but these rates can be
directly compared with the present study as they are per
1000 training hours. We found a statistically significantly
higher injury rate for higher level gymnasts, which is in
agreement with the findings of Lowry and Leveau13 and
McAuley et al.16 The more difficult techniques that these
higher level gymnasts perform and practice likely lead to
the increased rate of injury. Additionally, the higher rate
may be due to fatigue secondary to longer training hours.
Our numbers demonstrate a significant increase in injury
rate when practice hours per week increase from 12 to 16
or higher, that is, intermediate versus high- or elite-level
gymnasts. Perhaps high- and elite-level gymnasts could
lower their injury rates if they limited their practice to 12
hours per week. This is currently unknown but is supported
by the fact that overuse appears to be the cause of the
majority of injuries. However, reducing practice hours may
be beneficial as these injuries can also cause gymnasts to
spend 29% of each season modifying their training as a
result of injuries.2

In the present study, the lower extremity was injured
more often than the upper extremity (60.9% compared with
22.6% of total injuries). This difference was statistically sig-
nificant across all levels of gymnasts. The majority of

injuries occurred in the foot and ankle, accounting for one
third of all injuries. The increased injury rate was probably
a result of high-impact and high-energy dismounts and
landings on the lower extremities. Also speaking to the sig-
nificant impact of activities involved with gymnastics is the
fact that 9.0% of all injuries were fractures.

When it is taken into consideration that 1000 exposure
hours is essentially equivalent to an elite gymnast’s typ-
ical season, 20 hours per week for 48 weeks per year,
and these gymnasts are suffering 2.155 injuries per sea-
son, clearly gymnastics is not as benign a sport as some
may think. In fact, women’s gymnastics injury rates
have previously been reported comparable to American
football and wrestling.16 Gymnasts and their parents
should be counseled about their risk of injury prior to
participation.

This study, like many, has limitations. First, it was retro-
spective. The records maintained by a single gym owner
required calculation of total hours that may lead to perfor-
mance bias. Second, review of the medical records showed
that only 85.0% of injuries had an associated gymnast level,
and there were 551 injuries not associated with a gymnast
level. However, exposure hours for these gymnasts
accounting for these 551 injuries were not available and not
included in our total exposure hours. These 551 injuries
were removed from our total injury pool when calculating
injury rates, and our calculated injury rates per gymnast
level were based on well-kept records.

The strengths of our study are the length of the study
and number of injuries collected. Our injury incidence of
2.155 per 1000 exposure hours was lower when compared
with previously reported injury rates. However, these
studies were 3 years or less in duration. Additionally, in
the vast majority of injuries, location of the injury and spe-
cific diagnosis were provided. Hopefully, this data collec-
tion allows for future follow-up and long-term clinical
outcomes studies.

ACKNOWLEDGMENT

The authors would like to offer a special thanks to Dr
Garron Weiker, Mr Ron Gannin, and Gym World for all
their help in assembling this article.

REFERENCES

1. Bradshaw EJ, Hume PA. Biomechanical approaches to identify and

quantify injury mechanisms and risk factors in women’s artistic gym-

nastics. Sports Biomech. 2012;11:324-341.

2. Caine D, Cochrane B, Caine C, Zemper E. An epidemiologic investi-

gation of injuries affecting young competitive female gymnasts. Am

J Sports Med. 1989;17:811-820.

3. Caine D, Knutzen K, Howe W, et al. A three-year epidemiological

study of injuries affecting young female gymnasts. Phys Ther Sport.

2003;4:10-23.

4. Chilvers M, Donahue M, Nassar L, Manoli A 2nd. Foot and ankle

injuries in elite female gymnasts. Foot Ankle Int. 2007;28:214-218.

5. Clarke KS, Buckley WE. Women’s injuries in collegiate sports. A pre-

liminary comparative overview of three seasons. Am J Sports Med.

1980;8:187-191.

TABLE 6
Previously Reported Injury Incidences

Reference Duration Design
Incidence per 100

Participants per Year

Caine et al2

(pilot study)
6 mo Prospective 155

Caine et al2

(1986-1987)
1 y Prospective 294

Garrick and
Requa8 (club)

1 y Prospective 22

Lowry and
Leveau13

11 mo Retrospective 76

Steele and
White22

2 y Retrospective 55

Pettrone and
Ricciardelli18

7 mo Prospective 9

Felländer-Tsai
and
Wredmark7

18 mo Prospective 12.5

TABLE 7
Previously Reported Injury Rates

Reference Injury Rate per 1000 Hours

Clarke and Buckley5 (3 y) 2.7
Weiker24 (9 mo season) 4.3
Caine et al2 (1 y) 3.66
Kolt and Kirkby11 (1 y) 2.0
Kolt and Kirkby12 (18 mo) 3.3
Caine et al3 (3 y) 2.5

The Orthopaedic Journal of Sports Medicine Injuries and Incidence in Female Gymnasts: A 21-Year Study 5



6. Cupisti A. Injury survey in competitive sub-elite thythmic gymnasts:

results from a prospective controlled study. J Sports Med Phys

Fitness. 2007;47:203-207.

7. Felländer-Tsai L, Wredmark T. Injury incidence and cause in elite

gymnasts. Arch Orthop Trauma Surg. 1995;114:344-346.

8. Garrick JG, Requa RK. Epidemiology of women’s gymnastics injuries.

Am J Sports Med. 1980;8:261-264.

9. Hewett TE. Predisposition to ACL injuries in female athletes versus

male athletes. Orthopedics. 2008;31:26-28.

10. Johnson KM. Where have all the gymnasts gone? J Phys Educ Rec

Dance. 1985;3:28-29.

11. Kolt GS, Kirkby RJ. Epidemiology of injuries in Australian female

gymnasts. Sports Med Train Rehabil. 1995;6:223-231.

12. Kolt GS, Kirkby RJ. Epidemiology of injury in elite and subelite female

gymnasts: a comparison of retrospective and prospective findings.

Br J Sports Med. 1999;33:312-318.

13. Lowry CB, Leveau BF. A retrospective study of gymnastics injuries to

competitors and noncompetitors in private clubs. Am J Sports Med.

1982;10:237-239.

14. Lund S, Myklebust G. High injury incidence in TeamGym competition: a

prospective cohort study. Scand J Med Sci Sports. 2011;21:e439-e444.

15. Marshall SW, Covassin T, Dick R, Nassar LG, Agel J. Descriptive

epidemiology of collegiate women’s gymnastics injuries: National

Collegiate Athletic Association Injury Surveillance System, 1988-

1989 through 2003-2004. J Athl Train. 2007;42:234-240.

16. McAuley E, Hudash G, Shields K, et al. Injuries in women’s gymnastics.

The state of the art. Am J Sports Med. 1987;15:558-565.

17. National Federation of State High School Associations. http://www.

nfhs.org. Accessed March 2009.

18. Pettrone FA, Ricciardelli E. Gymnastic injuries: the Virginia experience

1982-1983. Am J Sports Med. 1987;15:59-62.

19. Sands B, Eisenman P, Johnson S, et al. Getting ready for 1988:

research and athlete preparations project—junior elite gymnasts.

Technique. 1987;87:12-18.

20. Sands WA, Shultz BB, Newman AP. Women’s gymnastics injuries. A

5-year study. Am J Sports Med. 1993;21:271-276.

21. Singh S, Smith GA, Fields SK, McKenzie LB. Gymnastics-related inju-

ries to children treated in emergency departments in the United

States, 1990-2005. Pediatrics. 2008;121:954-960.

22. Steele VA, White JA. Injury prediction in female gymnasts. Br J Sports

Med. 1986;20:31-33.

23. Wadley GH, Albright JP. Women’s intercollegiate gymnastics. Injury

patterns and ‘‘permanent’’ medical disability. Am J Sports Med.

1993;21:314-320.

24. Weiker GG. Injuries in club gymnastics. Phys Sportsmed. 1985;13(4):

63-66.

25. Women’s Sports Foundation. Women’s sports and fitness facts and

statistics. http://www.womenssportsfoundation.org/home/research/

articles-and-reports/athletes/womens-sports-facts. Accessed March

2009.

26. Zetaruk MN. The young gymnast. Clin Sports Med. 2000;19:757-780.

6 Saluan et al The Orthopaedic Journal of Sports Medicine

http://www.nfhs.org
http://www.nfhs.org
http://www.womenssportsfoundation.org/home/research/articles-and-reports/athletes/womens-sports-facts
http://www.womenssportsfoundation.org/home/research/articles-and-reports/athletes/womens-sports-facts


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


