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Context: Ankle sprains are a common basketball injury.
Therefore, examination of risk factors for injury in female pro-
fessional basketball players is worthwhile.

Objective: To examine rates of ankle sprains, associated
time missed from participation, and risk factors for injury during
2 consecutive seasons.

Design: Prospective cohort study.
Setting: Eighteen professional basketball facilities.
Patients or Other Participants: We observed 204 players

from 18 female professional basketball teams for 2 consecutive
seasons during a 2-year period.

Main Outcome Measure(s): Using questionnaires, we re-
corded the incidence of ankle sprains, participation time
missed, and mechanisms of injury in games and practice ses-
sions. Potential risk factors, such as age, body mass, height,
training experience, and history of ankle sprain, were examined
using multivariate logistic regression.

Results: Fifty of the 204 participants sustained ankle injuries;
injuries included 32 ankle sprains, which translated to an ankle
sprain rate of 1.12 per 1000 hours of exposure to injury. The
32 players missed 224.4 training and game sessions and an
average of 7.01 sessions per injury. Most injuries occurred in
the key area of the basketball court and were the result of con-
tact. Injury rates during games were higher than injury rates
during practice sessions. Centers, followed by guards and for-
wards, had the highest rate of injury. Players who did not wear
an external ankle support had an odds ratio of 2.481 for sus-
taining an ankle sprain.

Conclusions: Female professional basketball athletes who
did not wear an external ankle support, who played in the key
area, or who functioned as centers had a higher risk for ankle
sprain than did other players.

Key Words: risk factors, team sports, injury epidemiology,
injury prevention

Key Points

• Female professional basketball players who wear external ankle supports can significantly reduce the risk of sustaining
an ankle sprain.

• A history of ankle sprain was a risk factor for reinjury.
• Most ankle sprains occurred with contact, in centers, and inside the key area of the basketball court.
• Age, height, training experience, body mass, and history of previous ankle sprain were not significant predictors of injury.

Basketball is a fast and aggressive game, and its partic-
ipants have one of the highest overall injury rates
among participants in noncollision sports.1–3 For this

reason, interest in the type and mechanism of basketball-re-
lated injuries has grown.

Ankle sprain is one of the most common injuries in bas-
ketball players4–6 and is caused by frequent jumps, landings,
cutting maneuvers, and contact with other players, all of which
are inherent parts of the sport. Investigators6–8 have reported
that basketball players have a high rate of recurrence of ankle
sprain. To our knowledge, many authors7,9 have examined an-
kle sprains in amateur basketball players. However, few in-
vestigators have examined professional players, and their stud-
ies mainly have focused on American basketball players.4,10,11

In theory, professional players demonstrate higher fitness and
technique levels than do amateurs. High fitness levels com-
bined with more aggressive play may result in more contacts
between players and more movements and, therefore, in a
higher risk of injury. Because ankle sprain is a common bas-
ketball injury, examination of the risk factors for injury in
professional players is worthwhile.

Examination of risk factors for injury in female athletes is
particularly important because women may have higher rates
of injury than men.2,4,9,10,12 For example, Hosea et al5 reported
that, compared with male athletes, female collegiate athletes
were at 25% increased risk of sustaining a grade I ankle sprain.
Therefore, identification of risk factors for ankle sprains in this
category of basketball players is important.

Researchers have identified numerous factors that may
cause injury, including the age of the player,4,7,13 injury con-
ditions (during practice or game),7,13,14 factors in body size,7,9

history of previous injury,8,9,15 mechanism of injury (contact
or noncontact),7,13,14,16 use of external ankle support,15,17–19

and player position.4,7,13,15,17 These issues, either individually
or in different combinations, may contribute to the occurrence
of injury.

Research findings on the effects of age on injury rates are
conflicting4,7,20; some authors report increased injury rates in
older players,4,20 and other authors report no effects of age.7

Exposure to injury over time in older players is greater than
in younger athletes,20 so injury rates in older players are likely



Journal of Athletic Training 389

Figure 1. The 5 areas of the basketball court: 1, the key (defined
by the free throw line); 2, the 3-point–line zone; 3, the midcourt
area; 4, the center of the court; and 5, the out-of-bounds zone.

to be greater as well. However, other factors may influence
the role of age as a risk factor for injury. Of these factors,
training experience of the player is particularly important be-
cause it provides information about the years of previous ex-
posure of each player.4 In theory, players with more training
experience have a longer history of exposure to injury, so they
may demonstrate a higher rate of injury. However, players
with more experience demonstrate better technical skills and
lower injury rates. In addition, some researchers have shown
that body size and anthropometric characteristics also may af-
fect the risk of injury,21 but other researchers have asserted
the opposite.4,22

Two factors that may affect the risk of ankle sprain are use
of external ankle support19,20 and history of ankle
sprain.6,11,19,21 Investigators have shown that external ankle
support may prevent injury6,11,19 and that a previous strain or
sprain on the same side of the ankle is a strong predictor for
reinjury.6–11,19,21 Athletes who have a history of ankle sprain
and who use a brace or tape appear to have a lower incidence
of ankle sprain,6–11,19,21 which indicates that the interaction
between these 2 factors affects the occurrence of injury.

Beynnon et al21 concluded that investigators are divided
about whether age, height, and mass are risk factors for ankle
sprain. They recommended that more research be done in this
area. To our knowledge, research focusing on ankle sprains in
female players and the relation to these factors is not clear.
Furthermore, investigators have shown that the relative risk of
ankle injury doubles with an increased level of competition,
from scholastic to collegiate play.13,17 If the risk does double,
then female professional basketball players would have an
even higher risk of injury than athletes participating at lower
levels of competition.

The purpose of our study was to examine the rates of ankle
sprains, associated time lost from participation, and the risk
factors for injury during 2 consecutive seasons of the Greece
Women’s National Basketball Association. In particular, we
examined the characteristics and mechanisms of ankle sprains
and analyzed the individual and combined roles of age, height,
body mass, type of external ankle support, and history of pre-
vious injury as risk factors for ankle sprain.

METHODS
Eighteen of the 28 professional basketball clubs in the

Greece Women’s National Basketball Association volunteered
to participate in our study. Player injuries were monitored pro-
spectively for 2 years (from August 2003 to August 2005).
Using a player injury audit questionnaire designed for this
study, physiotherapists or medical doctors or both recorded
injuries. Before the study, full-time medical staff from each
club attended a course regarding the project methods and re-
ceived specific guidelines regarding completion of the ques-
tionnaire. Before each season, athletes were required to give
written consent. Of the 216 athletes who were eligible for en-
rollment in the study, 204 (94.4%) provided written consent.
We recorded basic medical information and anthropometric
data on these athletes (age � 24.8 � 4.63 years, height �
1.75 � 0.09 m, mass � 65.5 � 5.75 kg, training experience
� 7.6 � 4.02 years, body mass index � 20.3 � 5.17). We
also recorded the playing position for the athletes: there were
51 (25.0%) point guards, 26 (12.7%) guards, 61 (29.9%) small
forwards, 30 (14.7%) power forwards, and 36 (17.7%) centers.
The study was approved by the local university ethics com-
mittee.

We defined a reportable injury as an injury that occurred
during training or competition and that prevented the injured
player from participating in practice sessions or games. Inju-
ries unrelated to basketball and absences resulting from illness
were not included. We divided injuries, as noted on a weekly
exposure sheet, into 2 categories based on severity: injuries
resulting in loss of participation for fewer than 7 sessions and
injuries resulting in loss of participation for 7 or more sessions.
Reinjury was defined as an injury of the same nature and
location in the same player during the same season.

During the season, individual participation, hours of expo-
sure to injury, and any injury data were registered daily using
a standardized questionnaire. Injury audit questionnaires were
used to record information about each basketball player for
each exposure in practices and games. A physical therapist
used a weekly sheet in tabular form to document the partici-
pation status; hours of exposure to injury; and various con-
ditions of injury occurrence including injury area (region in
which injury occurred), session type (game or practice), player
position (guard, forward, or center), date of injury (month),
injury mechanism (contact or noncontact), previous ankle
sprain, and placement of external joint support (taping or joint
support). The therapist also recorded the court zone in which
the injury took place (Figure 1). The level of participation of
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Table 1. Injury Rate and Severity by Ankle Region

Ankle Injury

Fewer Than 7
Sessions Missed

Injuries, No. Rate*

7 or More
Sessions Missed

Injuries, No. Rate*

Sprain and rupture 30† 0.84 2 0.05
Tissue bruising 1 0.03 1 0.03
Tendinitis 1 0.03 3 0.08
Inflammatory synovitis 1 0.03 1 0.03
Fracture 0 0.00 1 0.03
Capsular tear 1 0.03 0 0.00
Strain 0 0.00 1 0.03
Other‡ 4 0.11 1 0.03
Not specified 2 0.05 0 0.00
Total 40 1.12 10 0.28

*Injury rate per 1000 hours of exposure to injury is based on a denom-
inator of 35.69 hours.
†Significantly higher than the expected value; �2

8 � 121.70, P � .007.
‡‘‘Other’’ includes dislocation, muscular contusion, tendon rupture, and
overuse injuries.

each player during each game and practice session was re-
corded and expressed in hours of exposure to injury.

At the beginning of each season, we taught the medical staff
of each basketball team how to identify the type and region
of injury. With this knowledge, the staff made these identifi-
cations during practice sessions and games. Qualified medical
doctors made all diagnostic decisions. Sample diagnosis forms
were checked among teams for consistency.23 Methods of di-
agnosis were monitored throughout the study and in most cas-
es (71.7%) included radiographic and physical examination.
The remaining injuries were diagnosed using magnetic reso-
nance imaging.

The full-time physiotherapists and physicians, in collabo-
ration with an assistant we provided, registered injury data
each day. The assistant also recorded the daily practice and
participation time. In addition, we discussed and cross-checked
the records each week. In most cases, the same person was
collecting data for each team for the entire study period.

Individual exposure to injury also was registered for each
session by describing each exposure as full time, partial, or
none. Time lost from participation because of an ankle sprain
was calculated on the basis of missed games or practice ses-
sions. In addition, explanatory codes identified the reasons for
time lost and were designated as sprain injured, sick, or absent
for reasons other than injury or illness. We examined the
weekly data forms for completeness and entered the infor-
mation into Access 2003 (Microsoft Inc, Redmond, WA).

Data Analysis

The rate of injury was assessed as the number of injuries
per 1000 hours of exposure. We further analyzed the risk fac-
tors associated with age, height, body mass, training experi-
ence, injury severity, injury area, practice session versus game,
timing of ankle sprains, mechanism of injury, previous injury,
and use of external ankle support.

For each variable, we calculated descriptive statistics. We
used �2 tests to investigate the significant difference between
the recorded values and their expected distribution at P � .05.
More specifically, we used the �2 test to examine differences
in frequency of injuries in various ankle regions, with contact
and without contact, with various contact or noncontact mech-
anisms of injury, in games and practice sessions, at different
court zones, and at different playing positions.

We considered data on age, training status, body mass,
height, history of previous ankle sprain, and use of external
ankle support in a backward, stepwise, multivariate logistic
regression analysis to evaluate potential predictor variables.
For each variable, the odds ratio was estimated as the odds of
exposure to injury among injured athletes compared with the
odds of exposure among the controls. The odds ratio for those
players who had a history of ankle sprain and who did not
wear external supports was calculated. The level of signifi-
cance was set at P � .05.

RESULTS

During the 2 years of the study, we documented 50 ankle
injuries, which included 32 ankle sprains. These 32 injuries
resulted in 224.4 missed participation sessions. The proportion
of injured athletes was 15.7%. The average time lost per injury
was 7.01 sessions.

We observed 936 games and 5040 practice sessions during

the 2-year study. On average, each team practiced 4.35 � 0.24
sessions and played 0.81 � 0.16 games per week. We ob-
served all players for an average of 35.69 hours of exposure
to injury, including 30.34 hours during practice and 5.35 hours
during games. On average, each player practiced 2.32 � 0.54
hours per week and played 0.41 � 0.11 hours per week in
games. This average does not include the number of sessions
missed as a result of injury or for other reasons.

Region of Injury

The 32 ankle sprains accounted for 64% of the total ankle
injuries (n � 50) sustained during the 2 seasons (P � .007)
(Table 1). Ankle sprain was the most common injury that
caused athletes to lose fewer than 7 sessions (P � .007).
Achilles tendinitis was the most common injury that caused
athletes to lose 7 or more sessions (Table 1).

Type and Mechanisms of Ankle Sprain

Table 2 shows the mechanism of each sprain as either con-
tact or noncontact. Most sprains occurred through contact (P
� .001). More contact injuries than noncontact injuries led to
fewer than 7 sessions missed. Player contact accounted for
78.3% of contact ankle sprains and 56.3% of all ankle sprains
(P � .001). In addition, 77.7% of noncontact ankle sprains
occurred during landing or with twisting and turning.

Games Versus Practices

Table 3 shows a breakdown of injury frequency and injury
rate for game and practice sessions. The absolute number of
injuries in practice sessions was significantly more than the
number during games (�2

1 � 14.12, P � .028). However, the
rate of injury was much higher in games than in practice ses-
sions (�2

1 � 17.11, P � .013).

Ankle Sprains and Mechanisms by Court Area and
Player Position

Table 4 provides an analysis of the frequency and rate of
injury by court zone. The largest number of injuries occurred
in the key area, which accounted for 56.3% (P � .007) of all
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Table 2. Ankle Injury Rate by Mechanism and Severity

Mechanism of Injury

Fewer Than 7
Sessions Missed

Injuries, No. Rate*

7 or More
Sessions Missed

Injuries, No. Rate*

Contact 22† 0.61 1 0.03
Another player 17‡ 0.47 1 0.03
Floor 1 0.03 0 0.00
Basketball 1 0.03 0 0.00
Rim 1 0.03 0 0.00
Not specific 2 0.05 0 0.00

Noncontact 8 0.22 1 0.03
Landing 4 0.11 1 0.03
Twisting/turning 2 0.05 0 0.00
Collision 1 0.03 0 0.00
Falling 1 0.03 0 0.00
Other 0 0.00 0 0.00
Sudden stop 0 0.00 0 0.00
Tripping 0 0.00 0 0.00

Total 30 0.84 2 0.06

*Injury rate per 1000 hours of exposure to injury based on denominator
of 35.69 hours of exposure.
†Significantly different than expected values in relation to noncontact
injuries; �2

1 � 6.12, P � .001.
‡Significantly higher than the expected values compared with the other
injury mechanisms; �2

4 � 48.17, P � .001.

Table 3. Ankle Injury Frequency and Severity by Exposure Type
(Games and Practices)

Time Missed Injuries, No. Athlete-Exposures Rate

Fewer than 7 sessions

Games 9 5.352 1.68
Practices 21* 30.342 0.69
Total 30† 35.694 0.84

7 or more sessions

Games 1 5.352 0.18
Practices 1 30.342 0.03
Total 2 35.694 0.06

*Significantly higher than the expected values compared with the game
injuries; �2

1 � 4.89, P � .028.
†Significantly different than expected values in relation to injuries re-
sulting in 7 or more sessions missed; �2

1 � 24.50, P � .028.

Table 4. Ankle Injury Rate and Severity by Court Zone

Zone

Fewer Than 7 Sessions
Missed

Injuries, No. Rate*

7 or More Sessions
Missed

Injuries, No. Rate*

Key 16† 0.45 2 0.06
Midcourt 2 0.06 0 0.00
3-Point line 1 0.03 0 0.00
Center 1 0.03 0 0.00
Out of bounds 1 0.03 0 0.00
Nonspecific 9 0.25 0 0.00
Total 30 0.84 2 0.06

*Injury rate per 1000 hours of exposure to injury is based on a denom-
inator of 35.69 hours of exposure.
†Significantly higher than the expected value; �2

5 � 44.12, P � .007.

Table 5. Frequency and Rate of Common Ankle Injuries by
Player Position

Position Injuries, No. Exposures Rate

Point guard 4 11 507.6 0.34
Guard 13 10 881.8 1.19
Small forward 2 7994.6 0.25
Power forward 4 3602.2 1.11
Center 9* 1707.8 5.26
Total 32 35 694.0 0.89

*Significantly different than expected values in relation to other posi-
tions; �2

4 � 9.99, P � .043.

Table 6. Month During Which Ankle Sprain Occurred

Month Injuries, No. Hours of Exposure Rate

September 11 4539 2.42
October 6 4755 1.26
November 2 4639 0.43
December 1 4229 0.23
January 4 3770 1.06
February 2 4614 0.43
March 3 4617 0.64
April 3 4531 0.66
Total 32 35 694 0.89

Figure 2. Number of participants who were injured and were not
injured while wearing and not wearing external ankle support.

ankle sprains, at a rate of 0.45 injuries per 1000 hours of
exposure to injury. Among the player positions examined,
small forwards had the lowest rate of injury, and centers had
the highest rate of injury (Table 5; �2

2,4 � 9.99, P � .043).

Injury Occurrence During a Season
We observed that 53.2% (n � 17) of ankle sprains occurred

during the first 2 months of the season. The injury rate was
much higher (�2

7 � 18.0, P � .012) in these months than in
the remaining months of the season (P � .012) (Table 6).

Injuries With or Without External Support
We found that 54.90% (n � 112) of the participants wear

ankle joint supports (Figure 2). We also found that 9.82% (n
� 11) of players who wore joint supports sustained ankle
sprains, and 22.9% (n � 21) of the players who did not wear
any type of support were injured (�2

1 � 6.48, P � .001).

History of Injury
Of the participants, 67.6% (n � 138) had a previous ankle

injury (Figure 3). Of these players, 17.39% (n � 24) sustained
a new injury. Of the 64 players without a history of previous
injury, 12.5% (n � 8) sustained an ankle sprain (�2

1 � 1.41,
P � .333) (Figure 3).
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Figure 3. Number of injured and noninjured participants with and
without a history of ankle sprain.

Table 7. Odds Ratios and Confidence Intervals Resulting From
the Multivariate Logistic Regression Model

Odds Ratio
95% Confidence

Interval

No support 2.481* 1.100, 5.598
History 1.675 0.684, 4.106
Age 0.999 0.869, 1.117
Body mass 1.002 0.905, 1.113
Height 0.952 0.683, 1.099
Training experience 0.980 0.843, 1.140

*Indicates statistically significant prediction.

History of Injury and Use of External Support

The results also showed that the odds ratio for those players
who had a history of ankle sprain and who did not wear ex-
ternal ankle support was 4.013 (confidence interval � 0.891,
4.775).

Multivariate Logistic Regression

The multivariate logistic regression analysis showed that ex-
ternal support was a significant predictor of ankle sprain (P �
.0002), with an odds ratio of 2.481 (Table 7). History of pre-
vious injury, age, body mass, height, and years of training
experience were not significant predictors (P � .05). Of these
variables, we found it interesting that the odds ratio for sprain
in players who experienced a previous sprain was high (1.675).

DISCUSSION

Rates and Mechanisms of Injury

During a 2-year period, 204 professional female basketball
players had 50 ankle injuries, resulting in 224.4 (practice and
game) sessions missed (Table 1), which corresponds with the
findings of other investigators.4,7,13,16,17

Ankle sprains were the most common injury that resulted
in less than 7 missed sessions, and tendinitis was the most
common injury that resulted in 7 or more missed sessions
(Table 1). No uniform consensus exists on how long injured
ligaments take to reach normal tensile strength.24 Pain resolves
more quickly with a sprain, allowing a faster return to play.
Tendinitis tends to be a chronic rather than an acute injury,
resulting in longer symptomatic periods. In our study, players

may have returned to full function without restoration of full
tensile strength of the ligament. This difference in duration of
symptoms could explain why players were absent longer from
games or training when they had tendinitis than when they
had an ankle sprain.

Most injuries occurred with contact (Table 2), which cor-
responds with the findings in other studies.7,14 The rate of
contact injuries was much higher than the rate of noncontact
injuries, which clearly indicates the close contact among fe-
male players during games and practices. In our study, most
contact injuries resulted from contact with another player (Ta-
ble 2), which is in agreement with the findings of Hickey et
al.14 Yde and Nielsen25 found that contact with the ball itself,
followed by contact with an opponent, was responsible for the
largest number of contact injuries. However, their sample in-
cluded athletes from 3 ball games, so direct comparison with
our findings is difficult.

We observed noncontact ankle sprains during landing, twist-
ing and turning, collision, and falling (Table 2). Injuries sus-
tained in these ways could be attributed to the fact that these
movements are very frequent in basketball,6 and they may
induce high joint and musculoskeletal forces.17,18 McKay et
al17 observed that 45% of the ankle injuries in their study’s
participants occurred during landing on another player’s foot
or on the court surface.

The absolute number of injuries in practice was higher than
that observed during games, but the rate of injury was much
higher in games than in practices (Table 3). Our results cor-
respond with the results of Junge et al22 and Meeuwisse et
al,13 who found that injuries occurred 3.7 times more often in
games than during practices. However, Messina et al16 found
smaller differences in injury rates between games and practic-
es in 1863 male and female high school basketball players.
The higher rate of injury during games could be attributed to
the increased player contact and aggression during games.22

The largest number of injuries occurred within the key area
of the basketball court (Table 4). This result could be attributed
to the amount of time athletes play in the key area, which
results in more exposure time, and to the fact that game play
inside the key area involves jumps, landings (from jump shots,
layups, and rebounds), and player-to-player contact (in defense
or offense). This result also can explain the higher injury rates
in the centers (Table 5), who spend most of their playing time
in the key area, either in defense or offense. Meeuwisse et al13

reported similar results for collegiate basketball players.

Risk Factors

Our results indicate that age is not a significant predictor of
injury (Table 7). Comparison among studies is difficult be-
cause of differences in the sports and age ranges of the sub-
jects examined as well as differences in the method used to
examine the effects of age. For example, Stevenson et al26

found that athletes aged 26 to 30 years were at 55% increased
risk of injury compared with athletes who were less than 26
years and more than 30 years of age. McKay et al17 reported
that, compared with older athletes (average age � 28 years),
younger athletes (average age � 25.2 years) were at increased
risk of sustaining ankle injury. Among 13 age groups, Starkey4

reported that injury risk was higher for players aged less than
20 years, but it increased for players from 38 to 40 years of
age. In our study, we treated age as a continuous variable and
examined it using regression, but authors of other studies7,20
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divided their samples into age categories. Furthermore, our
sample had a wide age distribution, but the relatively small
number of injuries may have made observing an association
between age and injury difficult.

In our study, anthropometric variables, such as body mass
and height, were also not significant predictors of injury. This
finding could be related to homogeneity of our sample on an-
thropometric measures. It is in contrast to the findings of Em-
ery et al27 in soccer players. However, Beynnon et al28 ex-
amined collegiate athletes and found that height and weight
were not independent risk factors for ankle sprains. Sitler et
al18 reported similar findings for basketball players. McKay et
al17 did not find a significant difference in height or weight
among elite and recreational basketball players who incurred
ankle injuries and those who did not. Starkey4 reported an
increased risk of game injury for overweight players studied
for 10 years. This finding may be a result of examining a larger
and more heterogeneous sample size than the sample size that
we examined in our study. For the specific sample that we
examined, the results indicate that anthropometric variables
were not significant predictors of ankle sprains in female pro-
fessional basketball players.

Our results indicated the odds ratio for a player with a his-
tory of ankle sprain to sustain another injury was 1.675 (Fig-
ure 3). This finding corresponds with findings in other studies
of basketball players6,19 and has been attributed to various fac-
tors, including proprioception deficits; muscle strength im-
pairments and imbalance; persistent ligamentous laxity; dimin-
ished muscle flexibility and joint movement; and the presence
of localized scar tissue, which produces discomfort.29 Disrup-
tion of a ligament compromises an important biomechanical
stabilizer and creates partial deafferentation of the ankle.18,30

Investigators have shown that neuromuscular control of the
ankle joint is reduced in athletes reporting instability after in-
jury18 and even in the immediate recovery period after an
acute injury.26 In contrast, authors of other studies31,32 have
reported that athletes with a previous ankle injury do not dem-
onstrate increased risk for a new injury. The disparity among
studies may be related to the definition of injury, to different
techniques of injury assessment, and to differences in the qual-
ity of rehabilitation treatment provided to the samples of play-
ers examined. Our results, however, indicate that female pro-
fessional basketball players who sustained an ankle sprain
were more likely to sustain a second injury. Arnason et al33

commented that the increased risk of injury is partly due to
early return to sport. Our experience during this 2-year project
was that athletes and coaches often choose an early return to
sport, accompanied by interruption of the rehabilitation pro-
gram. We believe that completion of the rehabilitation program
after ankle sprain is critical for avoiding recurrence of injury.

In our study, we found that most injuries occurred when
players did not wear ankle supports (Figure 2), which is in
agreement with previously reported data.6,19,25 The results
from the logistic regression model indicated that female bas-
ketball players who did not wear external supports demonstrat-
ed an odds ratio of 2.481 for sustaining an ankle sprain. Re-
searchers5,15,25 also have reported increased incidence of
noncontact injury when players do not wear external ankle
supports. For example, Sitler et al18 examined collegiate bas-
ketball athletes and reported a lower incidence of ankle sprains
in athletes who had a history of ankle sprains and who wore
a brace. McKay et al17 also studied basketball players and
reported that using ankle tape for support decreased the risk

of reinjury in athletes with a history of ankle sprains. The
protective mechanisms of wearing external support were attri-
buted to enhancement of mechanical support7 and restriction
in range of motion.19,34 Investigators7,11,15,19,21,25 have shown
that athletes who have a history of ankle sprain and who use
a brace or tape experience a lower incidence of ankle sprains.
The high odds ratio (4.013) displayed by the players who had
a history of ankle sprains and who did not wear external sup-
ports further confirms the reported observations.

Direct comparison of the injury rate in our study with the
rates found by other investigators is difficult because of vari-
ous factors, such as a different definition of the rate of injury,
competition level, and sex of the players. Most researchers
have expressed injury rate as the number of injuries per 1000
athlete-exposures.4,6,11,13,28 Assuming that 1 athlete-exposure
equals 0.66 hours of exposure,11 the injury rate in our study
could be approximated to a value of 1.68 per 1000 athlete-
exposures. For game conditions, the rate would be approxi-
mately 2.52 per 1000 athlete-exposures. This value is lower
than the value reported for players of the Women’s National
Basketball Association (4.3 per 1000 athlete-exposures11) and
for players of the National Basketball Association (3.4 per
1000 athlete-exposures4). In contrast, the rate is similar to6 or
higher than13,28 rates reported for high school and collegiate
players. These differences can be attributed to several factors;
the most important factor is differences in the level of com-
petition examined. Research has indicated a higher injury rate
in professional players than in collegiate basketball players.35

Consequently, we suggest that, compared with high school and
collegiate players, the professional players examined in our
study played at a higher level of competition and had more
game experience,13,28 so they demonstrated higher rates of in-
jury. However, their level of play might not have been as in-
tensive as that seen for American professional basketball play-
ers,4,11 so we observed lower rates of injury than did other
investigators.4,11

Beynnon et al21 indicated that the effect of sex on the rate
of ankle injury is not as evident as this effect on the rate of
knee injuries. Researchers have examined sex differences in
the rates of ankle sprain in professional basketball play-
ers11,15,22 and have found similar rates of ankle injury for men
and women. Comparison of these studies with our study is
difficult because of the effects of other factors, such as the
level of skill, game experience, and intensity of play. For ex-
ample, as stated, the injury rate observed in participants in our
study is lower than the rate observed for both male and female
American professional players.4,11 This finding excludes sex
from being considered as a factor responsible for this differ-
ence. Further research is needed to examine the effect of sex
on injury rates in female and male players matched for similar
training characteristics.

Our longitudinal study was limited because although total
sample size was relatively high, the number of recorded in-
juries limited our ability to draw conclusions regarding the role
of risk factors in predicting injury. For the specific sport that
we examined, sample size was determined, among other ways,
based on the number of registered professional basketball
players in a country, by the willingness of the subjects to par-
ticipate, and by the drop-out rate of the final participants. In
our study, we recorded approximately 64% of professional ath-
letes playing in the same league, of whom 6.6% (n � 12) did
not finish the study. Determination of the statistically appro-
priate sample size in identifying risk factors in our study
would require examination of all teams playing in this league,
which in practical terms is a difficult task.



394 Volume 42 • Number 3 • September 2007

Clinical Implications

We found that based on the variety of factors examined, ex-
ternal joint support and history of previous ankle sprain affect
the risk of ankle sprain. Our results indicate that the occurrence
of ankle sprain in female professional players could be reduced
significantly if players wore external joint supports. The evidence
regarding the type of ankle support to be used is not entirely
conclusive,19 but we believe that female basketball players, es-
pecially those players who already have sustained an ankle
sprain, would benefit from wearing external supports.

CONCLUSIONS

We found that female professional basketball players had an
ankle sprain rate of 1.12 per 1000 hours of exposure to injury.
Players demonstrated a higher rate of contact injuries during
games than in practices. Most injuries took place inside the
key area, and centers had a much higher rate of injury than
did players participating in other positions. Logistic regression
also indicated that age, height, training experience, body mass,
and history of previous ankle sprain were not significant pre-
dictors of injury. However, players who did not wear external
supports had an odds ratio for sustaining an ankle sprain of
2.481. Injury prevention strategies in female basketball players
should focus on the use of external ankle supports, especially
during games. This strategy applies in particular to those ath-
letes who play in the key area of the court, mostly centers,
and to those athletes who have experienced an ankle sprain.
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