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ABSTRACT

Ankle injury occurs in 45% of sports injuries, and as many as 14% of them is severe injuries. This condition
is quite common in athletes such as athletics. The current solution for athletes with joint instability is to take
preventive measures to minimize the possibility of injury. This study aims to analyse the instability score on
the incidence of ankle injuries in female professional athletes. This retrospective study analysed data from
professional female athletes to assess the incidence of ankle injuries in relation to their history of ankle
instability. The study involved evaluating ankle instability using the Beighton score, the AOFAS score, and a
detailed history of prior ankle injuries. Out of the total sample, 168 female athletes were identified, with 141
(80%) reporting a history of ankle injuries. The most frequent injury was ankle-related, occurring in 28% of
the sample. Among those with prior ankle injuries, 83% (30 out of 36) showed a positive result on the Beighton
score. The AOFAS evaluation revealed that 25% (12 athletes) had excellent ankle function, while 75% (36
athletes) demonstrated superb function. The use of the Beighton score and AOFAS score for evaluating
professional female athletes with a history of ankle injuries proves to be effective in identifying those at higher
risk for future injuries, thereby aiding in prevention strategies.
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INTRODUCTION

Incidence of ankle injury is one of the most common athletic injuries. This injury occurs in 45% of sports
injuries, and as many as 14% of them can be considered severe injuries (Park et al. 2016; Yeo et al. 2017).
This condition is quite common in athletes such as athletics. Many individuals with joint instability participate
in athletic activity programs (Bullock et al. 2020; Halabchi and Hassabi 2020; Liaghat et al. 2021; Prieto-
Gonzalez et al. 2021). The impact that occurs if joint instability is not appropriately handled, from prevention
to definitive therapy, will cause early osteoarthritis (OA). The incidence of early osteoarthritis in athletes can
cause a decrease in performance. The most fatal can cause early retirement in athletes at an age due to joint
instability that repeatedly occurs (Saccomanno et al. 2013; Sacks et al. 2019).

The current solution for athletes with joint instability is to take preventive measures to minimize the possibility
of injury. Preventive measures other than stretching can also include screening in the form of a physical
examination of the joints and a training program that is by the portion and needs of the athlete to prevent
more severe injuries (Kemler, Valkenberg, and Gouttebarge 2019; Saccomanno et al. 2013; Talpey and
Siesmaa 2017).

This study aims to analyse the instability score on the incidence of ankle injuries in female professional
athletes. The results of the score analysis is expected to provide benefits in the form of a description of the
injury to professional female athletes with a particular score so that it can be used to prevent more severe
injuries.

METHOD

Participants

The sample population in this study were female professional athletes with inclusion criteria as follows:
Female Professional Athlete with a history of injury to the joints has a history of a previous ankle injury, is
cooperative, can communicate, and can answer questions asked and is willing to be examined. Samples with
a history of ankle surgery were excluded from the study criteria. The sample was then identified according to
the inclusion criteria. Data was collected through an ankle instability examination based on the Beighton
score criteria and a history of previous ankle injuries. Then, we analysed the scores on ankle instability and
the incidence of injury in female professional athletes using the AOFAS. The data is presented in descriptive
form.

Procedures

This study uses a descriptive observational design with retrospective data collection to determine the
incidence of ankle injuries in professional female athletes adjusted for the results of an ankle instability
examination (based on the Beighton score). The American Orthopedic Foot and Ankle Association (AOFAS)
score determines the history of injury, examination injury screening, and the functional performance of female
professional athletes. Letter of Exemption with Referral number 0819/LOE/301.4.2/11/2022 obtained on March
12th 2022.

Data analysis

The collected data was analysed using Statistical Package for the Social Sciences v.26 (SPSS; IBM, SPSS
Inc., USA). The data was analysed in univariate and multivariate using chi-square and Mann Whitney.
Statistical result p < .05 was determined as statistically significant.
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RESULTS
In this study, from the distribution of samples by gender, the number of female athletes was 168 (51%), and
male athletes were 159 (49%). Of those 168 female athletes, there were 141 who suffered injuries (80%)
(Table 1).

Table 1. Patient demographic data.

Demographic N (%)
Sex

Male 159 (49)
Female 168 (51)
Inguring

Suffered injuries 141 (48)
No injuries 27 (16)
Injuries location

Ankle 48 (28)
Knee 45 (26)
Shoulder 21 (12.5)
Wrist 6 (3)

Hip 3(1)
Others 18 (12.8)
Positive beighton score

History of ankle injury 30 (62.5)
Without history of ankle injury 6 (12.5)
AOFAS

Excellent 12 (25)
Good 36 (75)

From the results of the sample distribution of the types of joint injuries that often occur in female athletes,
there were 48 (28%) cases of ankle joint injuries, followed by the second most frequent knee injuries (26%),
then 21 cases of shoulder joint injuries. (12.5%), wrist joint injury in 6 cases (3%), hip joint injury in 3 cases
(1%), and there are other types of injuries such as hamstring muscle injury and plantar fasciitis. The results
were obtained from 48 athletes who had ankle injuries, 36 athletes who had a history of previous ankle
injuries (75%), and 10 athletes who had positive Beighton scores from 36 athletes (83%). The highest number
of ankle injuries is lateral ankle injury found in 43% of female athletes (21 athletes), followed by Chronic Ankle
Injury (CAI) and medial ankle injury in 8 athletes (16%), and also talofibular syndesmosis tear and
osteochondritis dissecans of the talus found in 8% and 2% of the athletes (4 and 1 athlete), respectively.
From the data obtained, as many as 12 athletes who do not have a history of an ankle injury from 48 athletes
(25%) received as many as 6 athletes who have a positive Beighton score out of 12 athletes (50%).

An evaluation was obtained with AOFAS scores on 48 athletes with ankle injuries, 12 athletes out of 48
athletes (25%) with ankle injuries in the excellent category. A total of 36 athletes out of 48 athletes (75%)
who experienced ankle injuries were in a suitable class. In the evaluation with the AOFAS score, 75% of
athletes have a reasonable interpretation.

DISCUSSIONS

From the overall sample, 168 (51%) female athletes were found, of which 141 (80%) had previous injuries.
These data are in line with prior studies which stated that joint hypermobility, defined as the presence of an
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excess range of motion (ROM) when associated with age, gender, and ethnic group, was more common in
women than men (Francia et al. 2021; Gianakos et al. 2022). Women also have a higher chance of
experiencing generalized joint laxity (GJL) and GJL. A positive Beighton score will tend to be more prone to
ligament injuries and potentially have repeated injuries. Ankle injuries are the highest incidence in several
sports in potential and professional athletes, and laxity has a high risk of ankle injuries and injuries to other
appropriate joints for the sport.

Injuries most often occur in the ankle (28%) and knee (25%), several factors that can cause the ankle joint
to be the most common joint injury experienced by professional female athletes are the type of movement in
a sport that is dominated by running, jumping, and sudden changes in motion or while running suddenly are
the highest contributing factors for ankle injuries (Arabnejad, Pourranjbar, and Yousefizarandi 2023; Hietamo
etal. 2023).

The Beighton score is a measurement tool that is widely used to measure generalized joint laxity. These
measurements are easy to perform and can provide reliable interobserver and interobserver results. In this
study, after evaluating female professional athletes who had a positive Beighton score, then evaluating
female professional athletes with positive Beighton scores who had a history of an ankle injury and no history
of an ankle injury (Ganu and Tadge 2021; Malek, Reinhold, and Pearce 2021; Nathan, Davies, and Swaine
2018; Rejeb et al. 2019).

In this study, it was found that there was an increased risk of recurrent ankle injury in female professional
athletes who had a previous history of ankle injury with a percentage of 74% based on the Beighton score.
In addition, the Beighton Score was positive in 30 of 36 people (83%) who had a previous ankle injury and 6
of 12 people (50%) who did not have a prior ankle injury. From these results, female athletes with a history
of an earlier ankle injury and a positive Beighton score were more at risk for recurrent ankle injuries. This
may be due to several factors, but a Beighton score indicates a possible correlation between laxity
represented by a positive Beighton score for ankle injuries, especially in athletes who have a history of
previous ankle injuries.

The AOFAS score is the most widely used clinical scoring system to measure management outcomes in
patients with ankle or back foot injuries, with 9 rating scales divided into 3 sub-scales of assessment pain,
function, and alignment (Hijji et al. 2020; Paget et al. 2023). From the evaluation results with AOFAS scores
on 48 athletes with ankle injuries, it was found that 12 athletes out of 48 athletes (25%) had ankle injuries in
the excellent category and 36 athletes out of 48 athletes (75%) had ankle injuries in the excellent category.
This is probably because some female professional athletes who have a history of ankle injuries complain of
pain that only arises when doing specific movements during sports. The pain only appears when doing
precise movements during sports but does not interfere functionally when used in daily activities. The
professional athlete also did not find any anatomical misalignment in the ankle and back of the foot.

CONCLUSIONS
Evaluation of professional female athletes who have a history of ankle injury using the Beighton score and

the AOFAS score is quite effective in assessing the risk of recurrent ankle injuries and a history of previous
ankle injuries that affect the functional ability of the ankle.
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