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Abstract: Ankle sprains are common in sports and account for nearly 15% of all sports-related injuries. Ankle injuries often 

result in functional instability of the ankle that makes these injuries susceptible to recurring. Extant research has noted that 

functional instability of the ankle does not result from mechanical hypermobility, but instead from a loss of neuromuscular 

control. Thus, it seems proprioception and balance could be a predictor of ankle sprain. Given the costs of ankle injuries for 

collegiate athletes (e.g., painful, potentially recurring, expensive to treat, result in loss of playing time, and may potentially 

impact a student athlete’s potential for a career as a professional athlete), this study sought to determine if various factors such as 

gender, sport played, history of balance problems, self-perception of ankle stability, and the result of a modified Romberg Test 

could predict ankle sprain among 128 NCAA Division II student athletes. 
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1. Introduction 

Ankle sprains are among the most common injuries that 

plague athletes, [1] and estimates suggests the injuries 

account for nearly 15% of all sports related injuries. [2] 

Ankle injuries often result in recurrent injury and leads to 

functional instability of the ankle. [3, 4] According to extant 

research, functional instability of the ankle does not result 

from mechanical hypermobility, but instead from a loss of 

neuromuscular control. [5] It has been determined that 

patients with a history of multiple ankle sprains have an 

increase of postural sway and ankle repositioning errors 

leading to an increased risk of recurrent injury. [6, 7] Further, 

injury to the ligaments of the ankle is one of the most 

common injuries sustained during athletic activities. [8] 

These injuries can be expensive to treat, lead to an early 

on-set of osteoarthritis, [9], result in decreased physical 

activity, [10-12] and affect one’s physical quality of life. 

[13-16]. For an athlete, however, the cost the injury can be 

even greater. There typically is much focus on treating the 

immediate symptoms, but little thought is given to the 

long-term effects this injury will have on the athlete’s 

neuromuscular control and function. As a result, 

neuromuscular control is never fully regained and leaves the 

athlete much more susceptible to recurrent injury. Given this 

backdrop, the purpose of this study was to determine if 

proprioception and balance could be a predictor of ankle 

sprain in collegiate level athletes. 

2. Methods 

2.1. Participants 

A total of 128 NCAA Division II student athletes at a small 

university in the southeastern United States comprised the 

sample frame for the study. Of the 128 athletes, 72 (56.3%) 

were male and 56 (43.85%) were female. Student athletes 

participated in the following sports: Baseball, Basketball, 

Cycling, Cheerleading, Golf, Soccer, Softball, Swimming, 

Track & Field, Volleyball and Wrestling. 

2.2. Measures 

A Romberg’s test is a well-evidenced instrument 

commonly used to identify deficits in standing balance in both 
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clinical and research settings. [17-20] In these screening tests, 

subjects are observed for any signs of imbalance including 

swaying, inability to maintain proper position, or balance 

checks. If subjects fail at any point they are not permitted to 

continue with testing as this could pose a danger to them. For 

the present study, a modified Romberg Test of Standing 

Balance on Firm and Compliant Support Surfaces was used to 

examine subjects’ ability to stand unassisted under four test 

conditions, ordered in increasing level of difficulty.  

Two initial Romberg’s test were used as screening 

instruments to identify the possibility of any underlying 

cerebellar issues that may render the subjects unable to 

undergo further, more difficult stages of testing. In test # 1, 

subjects stood fully upright making use of all the sensory 

inputs that contribute to balance (e.g, the central vestibular 

system, vision, and proprioception). In test # 2, subjects 

closed their eyes to eliminate any visual input so that balance 

was tested when only vestibular and proprioceptive 

information was available. In test # 3, subjects must maintain 

balance on a BOSU ball, which reduces the proprioceptive 

input, leaving only visual and vestibular cues. In test # 4, also 

performed while standing on a BOSU ball, subjects’ eyes were 

closed to remove visual input, and subjects’ ability to maintain 

balance was tested using only the vestibular system. 

Prior to testing, a survey also was administered to each 

student athlete. The purpose of the survey was to inform the 

principle investigator of any contraindications to testing, as 

well as solicit additional insights about the injury history of 

each student athlete. The survey included a number of items 

inquiring about student athletes’ current health, sport played, 

previous ankle injuries, methods used to treat previous injuries, 

self-reported lost playing time due to previous ankle injury, 

history of balance problems, and a self-reported measure of 

perceived ankle stability.  

2.3. Setting 

In the Fall of 2014, the university’s Institutional Review 

Board (IRB) approved the present study. In the Spring and 

Fall of 2015, the modified Romberg tests were administered at 

the NCAA mandated athletic physicals. This timing permitted 

access to as many athletes as possible in an environment 

conducive to this type of testing.  

2.4. Procedures 

During the physical examinations, a station was set up at the 

end of the exam. First, students were provided informed 

consent for their information to be used as part of this research. 

Students electing to take part in the study signed the consent 

form and then completed the aforementioned informational 

survey. Upon completion of the survey, the modified 

Romberg testing began. Specifically, athletes were tested with 

their eyes open and then closed. Balance was tested using the 

Dyna Disc Balance Disc, which provides an unstable standing 

surface requiring the subject to engage active proprioceptors 

to maintain their balance. Subjects’ test results were recorded, 

and athletes were monitored as they normally are by the 

athletic training staff at the university. At the end of the Fall 

2015 and Spring 2016 semesters, the athletic training staff 

were contacted and asked to provide information about any 

athlete who either reported an ankle injury or was treated for 

an ankle injury during their respective sport season. 

2.5. Data Analysis 

Data analyses involved calculating a variety of descriptive 

statistics and chi-squared tests. SPSS statistical software 

(version 24) was used to perform the analyses. All 

significance testing was performed using 95% confidence 

levels. 

3. Results 

Student athletes’ responses to the survey items are 

presented in Table 1. Results indicate most student athletes 

had previously experienced an ankle sprain (57.5%), but only 

a relative few had experienced multiple sprains. Only 9 

(7.1%) athletes had previous balance training, and only 2 

(1.7%) individuals reported having a history of balance 

problems. With respect to ankle stability, most athletes (n = 

98, 83.1%) reported to have no problems with ankle stability. 

Table 1. Student athletes’ responses to survey items. 

Variable N (%) 

History of sprained ankle  

Yes 73 (57.5%) 

No 54 (42.2%) 

Number of previous sprained ankles*  

0 2 (4.2%) 

1 24 (50.0%) 

2 8 (16.7% 

3 5 (10.4%) 

4 2 (4.2%) 

5 4 (8.3%) 

6 or more 3 (6.3) 

Previous balance training  

Yes 9 (7.1%) 

No 118 (92.9%) 

History of balance problems  

Yes 2 (1.7%) 

No 115 (98.3%) 

Unstable ankle  

Yes 6 (4.7%) 

No 98 (83.1%) 

Sometimes 14 (11.9%) 

With respect to the modified Romberg tests, all 128 

student athletes passed Test # 1 and Test # 2, 3 (2.3%) 

students failed Test # 3, and 66 (51.6%) failed Test #4. 

Overall, results of the modified Romberg tests suggest 

student athletes generally possessed acceptable 

proprioception and balance.  

Because Test # 4 was the most discerning of balance and 

proprioception, pass/fail results were investigated by gender, 

sport, number of previous ankle injuries, history of balance 

problems, and a self-report of ankle stability. Chi-squared 

tests indicated no statistically significant differences were 

discernible by gender, χ
2
 (1) = 574, p = 449; sport played, χ

2
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(21) = 24.580, p = 226; number of previous ankle injuries, χ
2
 

(6) = 7.351, p = 290; history of balance problems, χ
2
 (1) = 

2.216, p = 137; or self-reported ankle stability, χ
2
 (2) = 1.286, 

p = 526; 

A total of 20 (18.5%) student athletes later acquired an 

ankle injury during their respective sporting season. A series 

of chi-squared analyses were performed on students who 

acquired an ankle injury versus those that did not in an effort 

to identify any factors associated with injury presence or 

absence. Specifically, the following factors were tested: 

gender, sport, history of balance problems, self-reported 

ankle stability measure, and pass/fail result of Romberg Test 

# 4. Chi-squared tests indicated no statistically significant 

differences were discernible by gender, χ
2
 (1) = 737, p = 390; 

sport, χ
2
 (21) = 25.472, p = 227; history of balance problems, 

χ
2
 (1) = 370, p = 543; ankle stability, χ

2
 (2) = 2.809, p = 246; 

or Romberg Test # 4, χ
2
 (1) = 2.603, p = 107. 

4. Discussion 

This study sought to determine if balance and 

proprioception could be used as a predictor of ankle sprains 

in collegiate level athletes. In general, results indicate no 

demographic variable or health-related factor predicted 

performance on the modified Romberg tests. Further, the 

student athletes that did acquire an ankle injury during their 

sporting season did not differ in any systematic way from 

students that did not acquire an ankle injury with respect to 

gender, sport, history of balance problems, ankle stability, or 

performance on the Romberg tests. Collectively, these 

findings indicate that balance and proprioception are not 

adequate predictors of ankle injury in collegiate level 

athletes. 

A number of previous studies, however, have found 

contrasting results. These include studies performed on 

dancers and athletes, which indicated that proprioceptive 

deficits of the ankles are predictors of ankle injury. [7] Given 

the mixed results on similar samples, additional studies are 

necessary. One element that may improve future studies is to 

also investigate subjects’ medical records and previous injury 

reports. At present, most studies rely on self-reported data 

which may or may not be a contributing source of error. The 

inclusion of previously documented records could add a layer 

of objectivity, thus helping increase the validity of a study’s 

findings. Additionally, future studies may also take into 

account possible variations such as footwear and previous 

knee, hip, or spinal injuries.  

As with any study, the present study is not without some 

limitations. First, students were presented a survey and asked 

a number of questions that may be somewhat difficult for 

students to truly know. For example, without a diagnosis 

from a medical professional student athletes’ may or may not 

accurately know their true medical history (e.g., a previous 

ankle sprain may have gone undiagnosed, or the suspicion of 

a previous ankle sprain may be considered a ‘false positive’). 

Second, there is the possibility that students could have 

sustained ankle injuries and not reported them to the athletic 

training staff for fear of lost playing time. For many student 

athletes, competitive performance of sport may dictate both 

one’s future career as a professional athlete and potential 

financial earnings, thus many students may be reluctant to 

admit injury given the stakes may be so costly. 

5. Conclusion 

During the Spring 2015 and Fall 2015 NCAA athletic 

screening physicals, 128 NCAA Division II collegiate level 

athletes were tested using a modified Romberg’s Test. The 

first two tests were performed with athletes standing on the 

floor to provide a screening tool that illustrated their ability 

to move further with the testing and eliminated the possibility 

of vestibular disorders. The last two tests were performed on 

a Dyna Disc Balance Disc, which provides an unstable 

standing surface requiring the subject to engage active 

proprioceptors to maintain balance. Results found no 

significant differences among those who did sustain ankle 

injuries during their respective seasons and those who did not 

based on gender, sport, history of balance problems, 

self-reported ankle stability measure, and the pass/fail result 

of Romberg Test # 4. These findings contrast with previous 

research, thus additional research is needed in this area. 
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