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Context: Cheerleading injuries are on the rise and are a
significant source of injury to females. No published studies
have described the epidemiology of cheerleading injuries by
type of cheerleading team and event.

Objective: To describe the epidemiology of cheerleading
injuries and to calculate injury rates by type of cheerleading
team and event.

Design: Prospective injury surveillance study.
Setting: Participant exposure and injury data were collected

from US cheerleading teams via the Cheerleading RIO
(Reporting Information Online) online surveillance tool.

Patients or Other Participants: Athletes from enrolled
cheerleading teams who participated in official, organized
cheerleading practices, pep rallies, athletic events, or cheer-
leading competitions.

Main Outcome Measure(s): The numbers and rates of
cheerleading injuries during a 1-year period (2006–2007) are
reported by team type and event type.

Results: A cohort of 9022 cheerleaders on 412 US cheer-
leading teams participated in the study. During the 1-year
period, 567 cheerleading injuries were reported; 83% (467/565)

occurred during practice, 52% (296/565) occurred while the
cheerleader was attempting a stunt, and 24% (132/563)
occurred while the cheerleader was basing or spotting 1 or
more cheerleaders. Lower extremity injuries (30%, 168/565)
and strains and sprains (53%, 302/565) were most common.
Collegiate cheerleaders were more likely to sustain a concus-
sion (P 5 .01, rate ratio [RR] 5 2.98, 95% confidence interval
[CI] 5 1.34, 6.59), and All Star cheerleaders were more likely to
sustain a fracture or dislocation (P 5 .01, RR 5 1.76, 95% CI 5

1.16, 2.66) than were cheerleaders on other types of teams.
Overall injury rates for practices, pep rallies, athletic events, and
cheerleading competitions were 1.0, 0.6, 0.6, and 1.4 injuries
per 1000 athlete-exposures, respectively.

Conclusions: We are the first to report cheerleading injury
rates based on actual exposure data by type of team and event.
These injury rates are lower than those reported for other high
school and collegiate sports; however, many cheerleading
injuries are preventable.

Key Words: injury rates, injury epidemiology, trauma,
accidents, athletes

Key Points

N During the study period, most cheerleading injuries occurred during practice, with more than one-half of injuries sustained
while the cheerleader was attempting a stunt and nearly one-quarter sustained while the cheerleader was basing or
spotting another cheerleader.

N The lower extremity was injured most often, and the most common injuries were sprains and strains.
N Collegiate cheerleaders were more likely to sustain concussions and All Star cheerleaders more likely to sustain fractures

or dislocations than were cheerleaders on other types of teams.

C
heerleading injuries are increasing and present a
significant source of injury to females.1 According
to a recent study,1 the number of cheerleading-

related injuries sustained by children 5 to 18 years of age
and treated in US hospital emergency departments has
more than doubled, from an estimated 10 900 injuries in
1990 to an estimated 22 900 injuries in 2002. Thirty years
ago, cheerleading routines consisted primarily of toe-
touch jumps, the splits, and claps.2 Today, cheerleading
routines incorporate gymnastic tumbling runs and part-
ner stunts, consisting of human pyramids, lifts, catches,
and tosses (eg, basket tosses).3 This change to more
gymnastic-style cheerleading routines may be associated
with the increasing number of cheerleading injuries.4–7 An
increase in the number of cheerleading participants may
also be a factor. Although the actual number of
cheerleading participants is not known, American Sports

Data Inc8 reported that the number of US cheerleading
participants aged 6 years and older increased from
3 039 000 in 1990 to 3 579 000 in 2003.

Compared with other sports, cheerleading injuries have
not received the same amount of concern with regard to
tracking and reportability.9 Few epidemiologic studies of
cheerleading injuries exist in the literature, and none of the
existing studies describe the epidemiology of cheerleading
injuries by type of cheerleading team (All Star, college, high
school, middle school, elementary school, or recreation
league) and type of cheerleading event (practice, pep rallies,
athletic events, or cheerleading competitions). In response
to the need for more information regarding cheerleading
participation and injuries, our study objective was to
describe the epidemiology of cheerleading injuries and to
calculate cheerleading injury rates by type of cheerleading
team and type of cheerleading event.
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METHODS

Participants

All US cheerleading teams interested in participating in
the study were permitted to enroll. Excluded from the
study were impromptu teams formed by friends who got
together to cheer for neighborhood sports teams. We used
a convenience sample because there is no comprehensive or
authoritative list of all cheerleading teams in the United
States that can be accessed to aid in sampling the
cheerleading population. Therefore, we were unable to
use a statistically based procedure to obtain a nationally
representative sample of cheerleading teams for the study.

Recruitment of Participants

Participants were recruited via e-mail, flyers, advertise-
ments in cheerleading magazines and newsletters, a cheer-
leading radio show, cheerleading coaches’ conferences, and
the National Cheerleading Safety Summit meeting. Interest-
ed people were directed to a Web site that contained detailed
information about the study: confidentiality assurance, study
tasks to be completed by participants, compensation for
participation, and a link to the enrollment form.

Enrollment

The enrollment form, created using SelectSurvey ASP
Advanced software (version 8.0.2; ClassApps, Overland
Park, KS), collected information about the designated
team reporter, contact information, team type, team
demographics, and information about the team coach
(demographics and training). Upon completion of the
enrollment form, the designated reporter was e-mailed a
unique, randomly assigned, 6-digit reporter identification
number; study timetable; contact information for the
research team; link to an online training program for
using Cheerleading RIO (Reporting Information Online;
The Research Institute at Nationwide Children’s Hospital,
Columbus, OH), an online, Internet-based surveillance
tool; and a link for filing weekly online reports.

Online Training Program

The online training program consisted of a PowerPoint
(version 2003; Microsoft Corp, Redmond, WA) presenta-
tion designed to teach reporters how to use the online
reporting tools for cheerleader exposures and injuries.
Reporters were guided step by step through the reporting
process using exposure and injury examples.

Our online exposure and injury report forms consisted of
multiple-choice and fill-in-the-blank questions. Because
our report forms were simple to complete and, as described
below, included instructions on the report forms, the online
training program was optional.

Exposure and Injury Report Forms

Team reporters received a weekly e-mail containing a
link to the reporting Web site to remind them to complete
their exposure and injury reports. Reporters were asked to
provide this information on a weekly basis.

The exposure report collected data on the number of
athlete-exposures (AEs) for cheerleading practices, pep

rallies, athletic events, and cheerleading competitions and
the number of reportable injuries. An AE was defined as 1
cheerleader participating in 1 cheerleading event. An
athletic event was defined as a sporting event during which
cheerleading teams performed, such as a football or
basketball game. To assist the reporter in calculating
exposures, instructions and examples appeared directly on
the exposure report form. We asked the reporters to
calculate the AEs, because Cheerleading RIO was modeled
after High School RIO (The Research Institute at
Nationwide Children’s Hospital),10 and this procedure
worked well for that surveillance tool.

A reportable injury was defined as an injury that met all 3
of the following criteria: (1) it occurred as a result of
participation in an organized cheerleading practice, pep
rally, athletic event, or cheerleading competition; (2) it
prevented the injured cheerleader from participating in
cheerleading for the remainder of that practice, pep rally,
athletic event, or cheerleading competition or for a longer
period of time; and (3) it required the injured cheerleader to
seek medical attention. Medical attention was defined as
meeting all 4 of the following criteria: (1) treatment at the
scene or at a medical facility; (2) treatment administered at
the time of the injury or at a later date (no more than 2
weeks after the injury event); (3) treatment required as a
result of the injury; and (4) treatment administered by a
certified athletic trainer, person trained in first aid,
emergency medical technician, nurse, nurse practitioner,
physician assistant, or physician. For each injury reported
on the exposure form, the reporter was required to fill out a
separate injury report form. The criteria for reportable
injuries appeared on the exposure report form. Information
collected on the injury report form included body part
injured, type of injury, circumstances surrounding the
injury event, mechanism of injury, medical treatment
received, final medical outcome, and the injured cheer-
leader’s experience as a cheerleader. If the team reporter
was not the coach or assistant coach, data for the exposure
and injury reports were obtained from the coach and, if
necessary, the injured cheerleader. Data were collected
from June 5, 2006, through June 3, 2007 (52 complete
weeks).

Data Analysis

All data were analyzed using SPSS (version 15.0; SPSS
Inc, Chicago, IL) and Epi Info software (version 5.01b;
Centers for Disease Control and Prevention, Atlanta, GA).
Statistical analyses included calculation of rate ratios
(RRs) with 95% confidence intervals (CIs), x2 tests with
the Yates correction, Fisher exact tests, t tests, and Mann-
Whitney U tests. The level of significance for all statistical
tests was a 5 .05.

Injury rates, defined as the number of injuries divided by
the number of AEs, were calculated overall, by type of
cheerleading team, and by type of cheerleading event. The
95% CI for each injury rate was calculated using the method
described by Knowles et al.11 Numerous authors12–16 of
sports-related injury studies in the literature defined a
reportable injury as preventing the injured athlete from
participating in the sport for 1 day or longer. To make our
injury rates directly comparable with those injury rates, we
adjusted the numerator in our injury rate calculations by
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subtracting the number of injuries for which the injured
cheerleader was able to resume participation in cheer-
leading at the next practice or performance from the total
number of injuries sustained.

Cheerleading does not have the equivalent of a ‘‘game,’’
as in other sports. Cheerleaders perform at pep rallies,
athletic events, and cheerleading competitions, and the type
of routine performed varies among and within these events.
For example, cheerleaders performing at a basketball or
football game may perform one type of routine on the
sidelines while the game is being played but perform an
entirely different, more gymnastic routine during halftime.
To compare cheerleading injury rates with those for other
sports, we grouped pep rallies, athletic events, and
cheerleading competitions into one category, performances,
as a proxy for ‘‘game’’ in other sports.

Data Quality Control

The data collected from Cheerleading RIO were audited
on a weekly basis. This audit consisted of a check for
missing data and typographic errors and a review to
determine if the number of injuries reported on the weekly
exposure report corresponded with the number of injury
reports submitted for that week. If problems were
discovered, the reporter was notified by e-mail and asked
to make the required changes.

Three comprehensive audits were conducted during the
1-year study period: weeks 1 through 19, weeks 20 through
40, and weeks 41 through 52. These audits checked for
errors in all data collected to date. The reporters were
asked to supply all missing data and to fix all errors. If any
data appeared to be inconsistent, the reporter was
contacted by telephone, and necessary corrections were
made.

Compensation for Participants

All team reporters who submitted exposure and injury
data during the study received a copy of the ‘‘summary of
findings’’ report. Team reporters who completed the full
year of the study received an individual report of the data
that they provided for their team, a package of incentives
donated by numerous cheerleading organizations, and a
certificate of participation in Cheerleading RIO 2006–2007.
The incentive package included discounts for coach safety
certification courses, cheerleading competition fees, an
online cheerleading safety course, and cheerleading mag-
azine subscriptions, among other items.

Ethical Considerations

This study was approved by the institutional review
board at our institution. We were granted a waiver of the
informed consent/assent requirement under the IRB
Latitude to Approve a Consent Procedure that Alters or
Waives Some or All of the Elements of Consent (146.116).

RESULTS

Participants

A total of 803 cheerleading teams were officially enrolled
in the study; 243 of these teams (30%, 243/803) completed

all 52 weeks of the study, 173 teams (22%, 173/803)
withdrew from the study but submitted valid data before
withdrawing, and 387 teams (48%, 387/803) never reported
any data. Reasons for withdrawing from the study included
dissolution of the cheerleading team, not having enough
time to complete the reports, and personal or family illness.
Data were not compromised by including the data from the
173 teams that withdrew from the study, because exposure
and injury reports were collected on a weekly basis, and
only data from completed weeks were included in the final
database. Four of the teams were from Canada and the
United Kingdom and were excluded from all data analyses.
Data from the 412 US teams were used for analyses.

Team and Coach Demographics

The 412 US cheerleading teams (113 All Star, 37 college,
180 high school, 39 middle school, 3 elementary school, and 40
recreation league) represented 43 of the 50 US states (86%).
All Star teams are generally under the direction of cheerlead-
ing or gymnastic gyms, are strictly competitive teams (do not
support another athletic team), and have different rules than
those for school and recreation league teams. Recreation
league teams are under the direction of a city recreation
department or a nonprofit youth association, such as Pop
Warner or Police Athletic Leagues, and generally cheer for
recreation or youth football and basketball teams. They can
compete, but competition is not their main goal. Cheerleaders
on all 6 types of teams are amateur athletes.

The 412 teams comprised 9022 cheerleaders, ranging in
age from 3 to 29 years, and 96% (8694/9022) were female.
All but 3 of the 412 teams (99%) had an official team coach
who was not a member of the team. The 3 teams without
an official coach were high school teams. Cheerleading
teams are further described in Table 1, and the demo-
graphics and training of team coaches are presented in
Table 2.

Injury Epidemiology

Description of Injured Cheerleaders. A total of 567
cheerleading injuries were reported during the 1-year
study. Fifty cheerleaders were injured multiple times during
the study period: 40 cheerleaders were injured on 2
occasions, and 10 cheerleaders were injured on 3 occasions.
These 50 cheerleaders were members of 5 All Star, 5
collegiate, and 13 high school teams. Two of the injuries
were sustained by elementary school cheerleaders (ankle
strain or sprain and head pain) and are only included in
injury rate and time lost calculations.

Injured cheerleaders ranged in age from 5 to 29 years
(mean 5 15.8 6 3.1 years, median 5 16 years), and 92%
(519/565) were female. Male cheerleaders were older (mean
5 20.2 6 3.9 years) than female cheerleaders (mean 5 15.4
6 2.7 years) (P , .01). Forty-one percent (230/563) of the
injured cheerleaders had participated in cheerleading for 5
years or longer. The others had participated in cheerlead-
ing for less than 7 months (6%, 36/563), 7 to 12 months
(8%, 46/563), 2 years (14%, 77/563), 3 years (17%, 94/563),
or 4 years (14%, 80/563), and the length of participation
was unknown for 4 cheerleaders.

Injury Event Description. Eighty-three percent of injuries
(467/565) were sustained during practice, and 38% (174/
461) of these occurred 61 to 90 minutes into the practice
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session. Most of the injuries (85%, 478/565) occurred
indoors. Injuries sustained outdoors involved extreme heat
in 8% (7/87) of cases, extreme cold in 2% (2/87) of cases,
and gusty winds in 1% of cases (1/87).

Most of the injuries occurred when the injured cheer-
leader was attempting a stunt (52%, 296/565) or tumbling
(26%, 149/565). All Star cheerleaders were more likely to be
injured while attempting a tumbling maneuver (P , .01,
RR 5 2.30, 95% CI 5 1.77, 3.00) than were cheerleaders
on other types of teams.

Cheerleaders were most often performing on a tradi-
tional foam floor (34%, 189/565) or spring floor (30%, 171/
565) at the time of injury. All Star cheerleaders were more
likely to be injured while performing on a spring floor (P ,
.01, RR 5 6.28, 95% CI 5 4.79, 8.23) and high school
cheerleaders were more likely to be injured while perform-
ing on grass (P , .01, RR 5 3.56, 95% CI 5 2.01, 6.29)
than were cheerleaders on other types of teams.

The most common mechanisms of injury were basing or
spotting 1 (or more) cheerleader(s) (24%, 132/563), failure

to complete a maneuver (15%, 87/563), tumbling (15%, 83/
563), and falls (14%, 78/563). One cheerleader was injured
when she was performing a back handspring on grass, and
her arm went into a dip in the grass. Another cheerleader
was injured when her foot went into a small hole in the
grass while she was performing a jump. The mechanisms of
injury were unknown in 2 cases. Injury events by team type
are described in Table 3.

Injuries Sustained. Lower extremity (30%, 168/565) and
upper extremity (21%, 117/565) injuries were most
common. For all team types combined, the top 5 body
parts injured were the ankle (16%, 93/565), knee (9%, 51/
565), neck (9%, 51/565), lower back (7%, 41/565), and
head (7%, 38/565). All Star cheerleaders were more likely
to injure the upper extremity (P , .01, RR 5 1.79, 95%
CI 5 1.30, 2.46) than were cheerleaders on other types of
teams. The body regions injured by team type are shown
in Figure 1.

For all team types combined, the top 5 types of injury
were strain or sprain (53%, 302/565); abrasion, contusion,

Table 1. Characteristics of Cheerleading Teams by Team Type

Team Type

TotalAll Star College High School Middle School

Elementary

School

Recreation

League

No. of teams 113 37 180 39 3 40 412

No. of practices per week

Mean 6 SD 2.3 6 0.8 3.2 6 0.9 3.4 6 1.1 2.5 6 1.0 2.3 6 1.5 2.4 6 0.7 2.9 6 1.1

Minimum 1 1 1 1 1 1 1

Median 2 3 3 2 2 2 3

Maximum 7 5 6 5 4 4 7

Length of practice sessions, n (%)

1–2 h 79 (69.9) 17 (45.9) 123 (68.3) 31 (79.5) 3 (100.0) 33 (82.5) 286 (69.4)

More than 2 h 34 (30.1) 20 (54.1) 57 (31.7) 8 (20.5) 0 (0.0) 7 (17.5) 126 (30.6)

Does team have an off-season?, n (%)

Yes 43 (38.1) 30 (81.1) 151 (83.9) 23 (59.0) 3 (100.0) 38 (95.0) 288 (69.9)

No 70 (61.9) 7 (18.9) 29 (16.1) 16 (41.0) 0 (0.0) 2 (5.0) 124 (30.1)

Length of off-season, mo

n 43 30 151 23 3 38 288

Mean 6 SD 2.1 6 1.0 3.1 6 0.8 3.0 6 1.6 3.7 6 1.9 5.3 6 2.1 5.7 6 2.2 3.3 6 1.9

Minimum 1 2 1 1 3 1 1

Median 2 3 3 3 6 6 3

Maximum 4 5 8 8 7 9 9

Maximum height of pyramids, n (%)

1½ high 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (2.5) 1 (0.2)

2 high 100 (88.5) 3 (8.1) 169 (93.9) 33 (84.6) 3 (100.0) 35 (87.5) 343 (83.3)

2½ high 10 (8.8) 31 (83.8) 3 (1.7) 1 (2.6) 0 (0.0) 0 (0.0) 45 (10.9)

More than 2½ high 0 (0.0) 3 (8.1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 3 (0.7)

Team does not perform pyramids 3 (2.7) 0 (0.0) 8 (4.4) 5 (12.8) 0 (0.0) 4 (10.0) 20 (4.9)

Does team have an emergency plan?a, n (%)

Yes 106 (93.8) 35 (94.6) 170 (94.4) 33 (84.6) 1 (33.3) 36 (90.0) 381 (92.5)

No 7 (6.2) 2 (5.4) 10 (5.6) 6 (15.4) 2 (66.7) 4 (10.0) 31 (7.5)

Does team have an official set of cheerleading safety rules and regulations?, n (%)

Yes 109 (96.5) 35 (94.6) 178 (98.9) 38 (97.4) 2 (66.7) 37 (92.5) 399 (96.8)

No 4 (3.5) 2 (5.4) 2 (1.1) 1 (2.6) 1 (33.3) 3 (7.5) 13 (3.2)

Does team have a certified athletic trainer?, n (%)

Yes 6 (5.3) 17 (45.9) 84 (46.7) 6 (15.4) 0 (0.0) 3 (7.5) 116 (28.2)

No 107 (94.7) 20 (54.1) 96 (53.3) 33 (84.6) 3 (100.0) 37 (92.5) 296 (71.8)

a Emergency plan 5 instructions for handling emergency situations, such as injuries. It consists of a first-aid kit, chain-of-command list, list of

emergency phone numbers, and an emergency information card for each team member.
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or hematoma (13%, 76/565); fracture (10%, 55/565);
laceration or puncture (4%, 25/565); and concussion or
closed head injury (4%, 23/565). From this point forward
in the article, concussions and closed head injuries will be
referred to as concussions. One high school and 1 collegiate

cheerleader sustained fractures of the cervical vertebrae, 1
high school cheerleader fractured a thoracic vertebra, and 1
All Star cheerleader fractured a lumbar vertebra. All Star
cheerleaders were more likely to sustain a fracture or
dislocation (P 5 .01, RR 5 1.76, 95% CI 5 1.16, 2.66) and

Table 2. Cheerleading Coach Demographics and Credentials by Team Type

Team Type

TotalAll Star College High School Middle School

Elementary

School

Recreation

League

No. of teams 113 37 180 39 3 40 412

Age, y

Mean 6 SD 33.0 6 8.4 34.2 6 10.3 36.5 6 9.9 36.2 6 8.9 34.3 6 6.0 35.0 6 7.9 35.1 6 9.3

Minimum 20 22 21 21 28 18 18

Median 30 32 34 36 35 35 33

Maximum 59 59 58 56 40 51 59

Unknowna 0 0 3 0 0 0 3

Sex, n (%)

Male 19 (16.8) 8 (21.6) 11 (6.2) 3 (7.7) 0 (0.0) 0 (0.0) 41 (10.0)

Female 94 (83.2) 29 (78.4) 166 (93.8) 36 (92.3) 3 (100.0) 40 (100.0) 368 (90.0)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

Years as a cheerleading coach, n (%)

0–5 30 (26.6) 12 (32.5) 54 (30.5) 19 (50.0) 1 (33.3) 15 (38.5) 131 (32.2)

6–10 52 (46.0) 10 (27.0) 64 (36.2) 13 (34.2) 2 (66.7) 20 (51.3) 161 (39.6)

11–15 20 (17.7) 6 (16.2) 27 (15.3) 2 (5.3) 0 (0.0) 2 (5.1) 57 (14.0)

16–20 4 (3.5) 3 (8.1) 17 (9.6) 3 (7.9) 0 (0.0) 2 (5.1) 29 (7.1)

21–25 2 (1.8) 4 (10.8) 11 (6.2) 0 (0.0) 0 (0.0) 0 (0.0) 17 (4.2)

.25 5 (4.4) 2 (5.4) 4 (2.2) 1 (2.6) 0 (0.0) 0 (0.0) 12 (2.9)

Unknowna 0 (—) 0 (—) 3 (—) 1 (—) 0 (—) 1 (—) 5 (—)

Annual salary for coaching team, US$, n (%)

Less than $1000 8 (7.1) 2 (5.4) 24 (13.6) 19 (48.7) 0 (0.0) 0 (0.0) 53 (13.0)

$1001–$3000 13 (11.5) 6 (16.2) 90 (50.8) 11 (28.2) 0 (0.0) 1 (2.5) 121 (29.6)

$3001–$7000 21 (18.6) 6 (16.2) 52 (29.4) 2 (5.1) 0 (0.0) 0 (0.0) 81 (19.8)

More than $7000 35 (31.0) 16 (43.3) 8 (4.5) 0 (0.0) 0 (0.0) 2 (5.0) 61 (14.9)

Not compensated 36 (31.8) 7 (18.9) 3 (1.7) 7 (18.0) 3 (100.0) 37 (92.5) 93 (22.7)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

Completed course in first aid?, n (%)

Yes 99 (87.6) 34 (91.9) 163 (92.1) 34 (87.2) 3 (100.0) 28 (70.0) 361 (88.3)

No 14 (12.4) 3 (8.1) 14 (7.9) 5 (12.8) 0 (0.0) 12 (30.0) 48 (11.7)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

Certified to perform cardiopulmonary resuscitation?, n (%)

Yes 89 (78.8) 32 (86.5) 151 (85.3) 31 (79.5) 2 (66.7) 25 (62.5) 330 (80.7)

No 24 (21.2) 5 (13.5) 26 (14.7) 8 (20.5) 1 (33.3) 15 (37.5) 79 (19.3)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

Completed safety training/coach certification program(s)?, n (%)

Yes 90 (79.6) 33 (89.2) 135 (76.3) 30 (76.9) 2 (66.7) 22 (55.0) 312 (76.3)

No 23 (20.4) 4 (10.8) 42 (23.7) 9 (23.1) 1 (33.3) 18 (45.0) 97 (23.7)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

American Association of Cheerleading Coaches and Administrators certification?, n (%)

Yes 49 (43.4) 24 (64.9) 75 (42.4) 11 (28.2) 1 (33.3) 15 (37.5) 175 (42.8)

No 64 (56.6) 13 (35.1) 102 (57.6) 28 (71.8) 2 (66.7) 25 (62.5) 234 (57.2)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

National Council for Spirit Safety and Education certification?, n (%)

Yes 20 (17.7) 4 (10.8) 34 (19.2) 6 (15.4) 0 (0.0) 6 (15.0) 70 (17.1)

No 93 (82.3) 33 (89.2) 143 (80.8) 33 (84.6) 3 (100.0) 34 (85.0) 339 (82.9)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

United States All Star Federation for Cheer and Dance Teams certification?, n (%)

Yes 52 (46.0) 2 (5.4) 1 (0.6) 1 (2.6) 1 (33.3) 0 (0.0) 57 (13.9)

No 61 (54.0) 35 (94.6) 176 (99.4) 38 (97.4) 2 (66.7) 40 (100.0) 352 (86.1)

Unknowna 0 (—) 0 (—) 3 (—) 0 (—) 0 (—) 0 (—) 3 (—)

a Unknowns were not included in percentage calculations.
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collegiate cheerleaders were more likely to sustain a
concussion (P 5 .01, RR 5 2.98, 95% CI 5 1.34, 6.59)
than were cheerleaders on other types of teams. The types
of injury by team type are illustrated in Figure 2.

For all team categories combined, the top 5 injuries
sustained by cheerleaders were ankle strain or sprain (15%,
86/565), neck strain or sprain (7%, 37/565), lower back

strain or sprain (5%, 31/565), knee strain or sprain (5%, 26/
565), and wrist strain or sprain (4%, 24/565).

Injury Rates

During the 1-year period, AEs totaled 592 634. The
overall injury rate for all types of events and teams

Table 3. Description of Injury Events by Team Type

Team Type, n (%)

TotalAll Star College High School Middle School Recreation League

No. of cases 154 (100.0) 133 (100.0) 242 (100.0) 20 (100.0) 16 (100.0) 565 (100.0)

Type of event

Practice 131 (85.1) 112 (84.2) 196 (81.0) 13 (65.0) 15 (93.8) 467 (82.7)

Pep rally 0 (0.0) 3 (2.2) 4 (1.7) 1 (5.0) 0 (0.0) 8 (1.4)

Athletic event 0 (0.0) 15 (11.3) 26 (10.7) 6 (30.0) 0 (0.0) 47 (8.3)

Cheerleading competition 23 (14.9) 3 (2.3) 16 (6.6) 0 (0.0) 1 (6.2) 43 (7.6)

Time into practice session, min

Within first 30 5 (3.8) 13 (11.7) 18 (9.3) 0 (0.0) 1 (7.1) 37 (8.0)

31–60 46 (35.4) 38 (34.2) 66 (34.0) 7 (58.4) 4 (28.6) 161 (35.0)

61–90 46 (35.4) 41 (37.0) 74 (38.1) 4 (33.3) 9 (64.3) 174 (37.7)

91–120 21 (16.2) 14 (12.6) 18 (9.3) 0 (0.0) 0 (0.0) 53 (11.5)

More than 120 12 (9.2) 5 (4.5) 18 (9.3) 1 (8.3) 0 (0.0) 36 (7.8)

Unknowna 1 (—) 1 (—) 2 (—) 1 (—) 1 (—) 6 (—)

Location

Indoors 153 (99.4) 119 (89.5) 178 (73.6) 14 (70.0) 14 (87.5) 478 (84.6)

Outdoors 1 (0.6) 14 (10.5) 64 (26.4) 6 (30.0) 2 (12.5) 87 (15.4)

Maneuver attempted

Standing tumbling 29 (18.8) 11 (8.3) 20 (8.3) 0 (0.0) 0 (0.0) 60 (10.6)

Running tumbling 40 (26.0) 19 (14.3) 24 (9.9) 4 (20.0) 2 (12.5) 89 (15.8)

Stunt 61 (39.6) 67 (50.4) 148 (61.2) 8 (40.0) 12 (75.0) 296 (52.4)

Pyramid 10 (6.5) 13 (9.8) 11 (4.5) 0 (0.0) 0 (0.0) 34 (6.0)

Toss 6 (3.9) 12 (9.0) 12 (4.9) 3 (15.0) 1 (6.2) 34 (6.0)

Jump 3 (1.9) 4 (3.0) 10 (4.1) 4 (20.0) 0 (0.0) 21 (3.7)

Dancing 0 (0.0) 1 (0.7) 5 (2.1) 0 (0.0) 0 (0.0) 6 (1.1)

Otherb 5 (3.3) 6 (4.5) 12 (5.0) 1 (5.0) 1 (6.3) 25 (4.4)

Type of surface

Artificial turf 0 (0.0) 17 (12.8) 1 (0.4) 1 (5.0) 0 (0.0) 19 (3.4)

Concrete/asphalt 0 (0.0) 2 (1.5) 3 (1.2) 0 (0.0) 0 (0.0) 5 (0.9)

Grass 0 (0.0) 10 (7.5) 40 (16.5) 3 (15.0) 2 (12.5) 55 (9.7)

Mat 2 (1.3) 18 (13.5) 39 (16.1) 3 (15.0) 0 (0.0) 62 (11.0)

Rubberized track 0 (0.0) 2 (1.5) 15 (6.2) 2 (10.0) 0 (0.0) 19 (3.4)

Spring floor 120 (78.0) 23 (17.3) 27 (11.2) 1 (5.0) 0 (0.0) 171 (30.3)

Traditional foam floor 27 (17.5) 50 (37.6) 96 (39.7) 5 (25.0) 11 (68.8) 189 (33.4)

Wood 0 (0.0) 11 (8.3) 15 (6.2) 2 (10.0) 2 (12.5) 30 (5.3)

Otherc 5 (3.2) 0 (0.0) 6 (2.5) 3 (15.0) 1 (6.2) 15 (2.6)

Mechanism of Injury

Basing/spotting 1 (or more)

cheerleader(s) 27 (17.6) 37 (28.0) 58 (24.1) 5 (25.0) 5 (31.2) 132 (23.4)

Collided with 1 (or more)

cheerleader(s) 29 (18.8) 11 (8.3) 24 (10.0) 3 (15.0) 2 (12.5) 69 (12.2)

Failed to complete maneuver 17 (11.0) 25 (19.0) 39 (16.2) 3 (15.0) 3 (18.8) 87 (15.5)

Fell 18 (11.7) 16 (12.1) 41 (17.0) 3 (15.0) 0 (0.0) 78 (13.8)

Slipped/tripped/twisted body part 24 (15.6) 9 (6.8) 37 (15.4) 1 (5.0) 4 (25.0) 75 (13.3)

While jumping 2 (1.3) 5 (3.8) 10 (4.1) 2 (10.0) 0 (0.0) 19 (3.4)

While tumbling 35 (22.7) 23 (17.4) 22 (9.1) 2 (10.0) 1 (6.2) 83 (14.8)

Otherd 2 (1.3) 6 (4.6) 10 (4.1) 1 (5.0) 1 (6.3) 20 (3.6)

Unknowna 0 (—) 1 (—) 1 (—) 0 (—) 0 (—) 2 (—)

a Unknowns were not included in percentage calculations.
b Basing 1 or more cheerleaders, warm-up or conditioning, dismount, overuse injury, sidelines, or walking transition.
c Carpet, gravel, rubber gym floor, tile or linoleum, or TumblTrak (Mount Pleasant, MI).
d Heat exhaustion, jumped out of stunt, overuse injury, stretching, stunting, tosses, arm went in dip in grass, standing from squat, doing arm motions,

hand caught between mats, foot fell in hole in grass, or running.
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combined was 1.0 injury per 1000 AEs (95% CI 5 0.9, 1.1).
Collegiate teams had the highest overall injury rate (2.4
injuries per 1000 AEs, 95% CI 5 2.0, 2.8). Middle school
and recreation league teams had the lowest injury rates (0.5
injuries per 1000 AEs, 95% CI 5 0.3, 0.7). The number of
exposures, number of injuries, and injury rates with 95%
CIs by team type and event type are reported in Table 4.
The adjusted number of injuries and adjusted injury rates
with 95% CIs by team type and event type are shown in
Table 5.

Injury rates for cheerleading competitions were higher
than those for practices for All Star, collegiate, and high
school teams (Table 4). The cheerleading competition
injury rate for collegiate teams was greater than the rates
for All Star and high school teams, although these
differences were not statistically significant. Practice injury
rates were higher than those for athletic events for both
collegiate (P , .01, RR 5 2.07, 95% CI 5 1.21, 3.55) and
high school (P , .01, RR 5 2.03, 95% CI 5 1.35, 3.05)
teams. No statistically significant difference was noted
between practice and pep rally injury rates for collegiate or
high school teams. None of the All Star cheerleaders were
injured during pep rallies or athletic events.

Relationship Between Coach Credentials and Injury Rates.
Individual team injury rates ranged from 0.0 to 10.2
injuries per 1000 AEs and were skewed toward the lower
values: 71% of the injury rates were less than or equal to
1.0, and 87% of the injury rates were less than or equal to
2.0. Injury rates were converted to a categorical variable

for analyses: less than or equal to 2.0 injuries per 1000 AEs
versus more than 2.0 injuries per 1000 AEs. Injury rates
were not associated (P . .05) with the number of
cheerleading safety training or certification programs
completed by the coach, the coach’s age, the number of
years the coach had instructed cheerleaders, completion of
the American Association of Cheerleading Coaches and
Administrators (AACCA) coach certification program,
completion of the National Council for Spirit Safety and
Education training program, or completion of the United
States All Star Federation for Cheer and Dance Teams
training program.

Final Medical Outcome

Medical Treatment. The most common location of
medical treatment for injured cheerleaders was at the scene
of the injury (32%, 178/561), followed by the doctor’s office
(25%, 143/561), hospital emergency department (22%, 124/
561), certified athletic trainer’s office (16%, 88/561), and
urgent care center (5%, 27/561). One cheerleader was
treated at a dentist’s office. The location of medical
treatment was unknown for 4 cheerleaders.

Hospitalization, Surgery, and Physical Therapy. Seven
cheerleaders (3 All Star, 3 college, and 1 high school) were
hospitalized (1.2%, 7/562). Hospitalization status was
unknown for 3 cheerleaders. The injuries requiring
hospitalization included fractures; cartilage, ligament, or
tendon tears; a dislocation; and a herniated disk.

Figure 1. Cheerleading injuries in the United States, 2006–2007, according to Cheerleading RIO (Reporting Information Online). Body
region injured by team type.

Figure 2. Cheerleading injuries in the United States, 2006–2007, according to Cheerleading RIO (Reporting Information Online). Type of
injury by team type. Soft tissue injury includes abrasion, contusion, hematoma, laceration, and puncture. Other includes avulsion, crush/
pinch, dental injury, diaphragm spasm (‘‘wind knocked out’’), epistaxis, foreign body, friction burn, herniated disk, nerve damage, overuse
injury, and spondylolysis.
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Eighteen cheerleaders (3%, 18/562) required surgery. The
surgical status was unknown for 3 cheerleaders. Injuries
requiring surgery included cartilage, ligament, or tendon
tears; fractures; and dislocations. Fourteen percent of the
cheerleaders (78/561, unknown 5 4) required physical
therapy.

Time Lost. Forty-six percent (257/563) of the injured
cheerleaders resumed participation in cheerleading at the
next practice or performance. Six cheerleaders (1%, 6/563)
did not continue participating in cheerleading for nonmed-
ical reasons, 1 cheerleader was medically prohibited from
participating in cheerleading for her entire career, 16
cheerleaders (3%, 16/563) were medically prohibited from
participating in cheerleading for the remainder of the
season, and 2 cheerleaders were medically prohibited from
participating in cheerleading indefinitely. The amount of
time lost was unknown for 4 cheerleaders. The remaining
cheerleaders (50%, 281/563) were medically prohibited
from participating in cheerleading for a specified number
of days. The total number of days of cheerleading
participation lost by these 281 cheerleaders was 4618
(mean 5 16.4 6 21.9 days, minimum 5 1 day, median 5 10
days, maximum 5 240 days, and mode 5 14 days). The
number of days lost by team type was as follows: All Star
5 1369, college 5 1103, high school 5 1832, middle school
5 257, elementary school 5 7, and recreation league 5 50.

DISCUSSION

We are the first authors to prospectively collect data on
cheerleading exposures and injuries for US cheerleading
teams, grouped by practices, pep rallies, athletic events,
and cheerleading competitions, as well as by 6 team
categories. In the media, cheerleading has been described
as ‘‘by far the most perilous sport for female athletes in
high school and college’’17; however, our injury rates do
not support that claim. Our overall cheerleading injury
rates per 1000 AEs, including adjusted injury rates, for all 6
categories of teams were lower than those reported for
other sports (per 1000 AEs): collegiate women’s gymnas-
tics12 (practice 5 6.1, game 5 15.2), collegiate women’s
basketball13 (practice 5 4.0, game 5 7.7); collegiate
women’s soccer13 (practice 5 5.2, game 5 16.4), collegiate
men’s wrestling14 (7.2), collegiate men’s football15 (8.6),
and high school boys’ football15 (4.4). Our adjusted overall
injury rate for high school cheerleading teams (0.5 injuries
per 1000 AEs, 95% CI 5 0.4, 0.6) was lower than that
reported by Schulz et al16 for North Carolina high school
competitive cheerleaders from 1996 to 1999 (0.9 injuries per
1000 AEs, 95% CI 5 0.6, 1.2). This difference may be
attributable to the fact that the cheerleading team in the
Schulz et al16 study was strictly competitive, and the
cheerleaders may have been performing more advanced
maneuvers than the high school cheerleaders in our study
(for whom competition was a minor focus and not as
important as cheering at pep rallies and athletic events),
thus exposing them to a greater risk for injury.

We found the highest overall injury rate in collegiate
cheerleaders (2.4 injuries per 1000 AEs, 95% CI 5 2.0, 2.8).
This result agrees with those results reported14,15 for other
sports, in which collegiate teams had higher injury rates
than high school teams. Collegiate cheerleaders may be
expected to be more experienced than high school

cheerleaders. Therefore, collegiate cheerleaders may be
expected to incorporate more difficult stunts into their
routines and, as a result, may be more likely to be injured
while performing the routines.

Similar to the findings of Knowles et al,18 we found that
the experience, qualifications, and training of cheerleading
coaches had no effect on cheerleading injury rates. These
results disagree with those of Schulz et al,16 who found
lower injury rates among cheerleaders supervised by more
experienced, trained, and qualified coaches. This discrep-
ancy needs to be explored further in future studies.

The following results from our study agree with those
reported in other cheerleading injury studies: (1) lower
extremity injuries were most common, followed by upper
extremity injuries1; (2) the ankle was injured most
often3,9,16; (3) strains and sprains were the most common
types of injury1,3,16; and (4) most cheerleading injuries
occur during gymnastic maneuvers, partner stunts, and
pyramids.3,16 We noted that the most common mecha-
nism of injury was basing or spotting 1 (or more)
cheerleader(s). However, Schulz et al16 found that falls
from heights and contact with another cheerleader
resulted in the greatest percentage of injuries. Although
their results were for a competitive high school team, the
most common mechanism of injury for the strictly
competitive All Star teams in our study was tumbling.
The second most common mechanism of injury for the
All Star teams was collision with other cheerleader(s),
which does agree with the results reported by Schulz et
al.16 This discrepancy may be the result of different types
of maneuvers being performed by different cheerleading
teams, different teaching methods by different cheerlead-
ing coaches, or other factors. Additional studies should
be conducted on a larger number of cheerleading teams to
further explore this issue.

Although concussions represented only 4% of the
injuries in the present study and in the study by Shields
and Smith1 and 6% in the study by Schulz et al,16 they can
be a serious injury, exposing the cheerleader to the
potential for repetitive traumatic brain injury (formally
known as second-impact syndrome). Repetitive traumatic
brain injury occurs after an initial head injury, usually a
concussion, when an individual sustains a second head
injury before symptoms associated with the first have fully
cleared. The second blow may be minor and results in brain
swelling. Although repetitive traumatic brain injury is most
common in contact and collision sports in which head
trauma is likely, such as football, ice hockey, and
boxing,19–21 and is usually associated with athletes 19
years of age and younger,20,22 it may also be sustained
when cheerleaders collide with other cheerleaders. Cheer-
leaders, their parents, cheerleading coaches, athletic
trainers, and health care providers should be aware of the
signs and symptoms of concussion and the potential for
repetitive traumatic brain injury.

Strains and sprains were the most common injuries
sustained by cheerleaders on all types of teams in our
study. Conditioning and strength training can help prevent
strain and sprain injuries.23–27 We suggest that cheerleaders
focus on increasing the frequency of their conditioning and
strength training in an effort to decrease the number of
strain and sprain injuries. Increasing the number of
cheerleading teams that have a certified athletic trainer
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may also help to promote prevention and appropriate
identification and treatment of those and other injuries.

One major concern identified by our study is that some
of the injuries were sustained while the cheerleaders were
practicing or performing on concrete and asphalt. Both of
these extremely hard surfaces fail to absorb impacts. The
2007–2008 AACCA College Cheerleading Safety Rules28

specifically stated that ‘‘technical skills should not be
performed on concrete, asphalt, wet or uneven surfaces, or
surfaces with obstructions.’’ This guideline should apply
not only to collegiate cheerleaders but to all cheerleaders
on all types of teams. Concrete, asphalt, grass, and dirt are
not considered appropriate protective surfacing materials
for use under playground equipment,29 and fall heights
from playground equipment are generally less than the
15 ft (4.57 m) or more that cheerleaders may fall during
tosses or from the tops of pyramids.

Although conclusive evidence that coach experience,
qualifications, and training decrease the number of
cheerleading injuries does not currently exist, we feel that
all coaches should be required to complete a cheerleading
safety training or coach certification program, such as
those offered by the AACCA and the National Council for
Spirit Safety and Education, before being allowed to coach
a cheerleading team. In addition, all cheerleading teams
should adopt and enforce a set of cheerleading safety rules
and regulations appropriate for their type of cheerleading
team. Examples of such rules are the AACCA High School
Safety Rules30 and the AACCA College Safety Rules.28

This study has several limitations. First, only 52% of
the teams that enrolled in the study submitted data. The
other 48% never logged onto the reporting Web site to
submit data. However, no statistically significant differ-
ences in team demographics, coach demographics, or
coach training existed between the teams that submitted
data and those that did not, based on the enrollment data
collected. Second, teams participating in this study were
not selected based on a probability sample because of the
lack of a comprehensive or authoritative list (sampling
frame) of all cheerleading teams in the United States;
therefore, the study results may not be generalizable to all
cheerleading teams in the United States. Third, comple-
tion of the online training program was optional. In
addition, because cheerleading coaches in the United
States are not required to maintain injury logs or submit
injury reports to state agencies, a source for cross-
checking the accuracy of the injury data reported to
Cheerleading RIO was not available. The use of certified
athletic trainers as study reporters may have increased the
accuracy of the injury data reported, but requiring
reporters to be certified athletic trainers would have
severely limited the number of cheerleading teams eligible
to participate in the study, because only 28% of the
cheerleading teams in the present study (mostly high
school and collegiate teams) had a certified athletic
trainer.

Despite its limitations, this study is the first to report
cheerleading injury rates based on actual exposure data by
type of team and event. Cheerleading injury rates, as noted
in this study, were lower than those reported for other high
school and collegiate sports. Overall injury rates were
highest for cheerleading competitions, followed by prac-
tices, pep rallies, and athletic events. Many cheerleading

injuries are preventable. Development of a national
database to collect cheerleading exposure and injury data,
via mandatory reporting, would aid in the identification of
risk factors for cheerleading injuries and guide the
development of injury prevention strategies.
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