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ABSTRACT

Medial tibial stress syndrome (MTSS) is a common lower extremity injury in track and field athletes. Many risk factors are
associated with MTSS, and lower extremity performance may
become altered in athletes suffering from prior symptoms, potentially increasing risk of future injury. The purpose of this study
was to first examine the effect a prior history of MTSS has on
lower-extremity measures, per gender, in collegiate level track
and field athletes, and then determine if such measures predict
future injury. Fifty-three healthy Division III collegiate track and
field athletes (mean age = 19.40 ± 1.13 years) completed an injury history questionnaire along with five preseason lower-extremity functional tests including: ankle dorsiflexion (DF), single-leg
anterior reach (SLAR), two timed single-leg balance (SLBAL)
tests on a force plate, and single-leg hop for distance (SLH). Performance data were compared across gender and questionnaire
data regarding injury history and occurrence of MTSS. Fifteen
subjects (28%) reported previous MTSS symptoms within the
last 2 years. Chi-square analyses revealed females experienced
more diagnoses compared to males (p = .03). Independent t-tests
revealed differences between gender on all SLBAL tests, as
males performed better on all recorded measures (p < .001 – p
= .003). No significant differences were noted in lower-extremity performance tests between subjects with and without prior
MTSS injuries. Regression analyses using postseason injury
questionnaire data revealed prior MTSS injuries had 17.3 higher
odds of experiencing MTSS during the season (adjusted odds
ratio [AOR] = 17.33, 95% CI: 3.5 - 86.4; p = .001).
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INTRODUCTION
Medial tibial stress syndrome (MTSS), commonly referred to as ‘shin splints’, is the most reported running-related musculoskeletal injury
accounting for 13.6% - 20% of all injuries sustained by runners [1] and 60% of all overuse injuries in the lower extremities [2]. Due to the repetitive nature of running and impact loading of the
lower extremities, the most common symptom is
localized pain along the distal two-thirds of the
posterior medial tibia [3,4]. The severity of symptoms can yield competitive time-loss ranging between a few practices to full competitive seasons, or even ending careers [5]. MTSS is frequently diagnosed in track and field athletes [6],
and ‘shin splints’ has historically been the generic label associated with any such exercise-induced pain localized in the medial tibia resulting
from activities involving repeated foot-to-ground
impact. However, the generality of the term shin
splints creates ambiguity in origin and the location of pain, as exercise-induced lower leg pain
can arise from mild overuse to more serious conditions [5]. It has been suggested to abandon the
use of ‘shin splints’ and use MTSS instead, as it
better describes the location and pathophysiology of the disorder [2,4,5,7–11]. MTSS differentiates clinically from several other terms surrounding exercise-induced lower leg pain including:
tibial stress fractures [2,3,5,12,13], compartment
syndrome [3,5,7,10,14], periostitis [5,10,12,15], and popliteal artery entrapment [3,5].
Risk Factors
Over 100 different risk factors have been previously acknowledged with MTSS [4]. Several risk
factors repeatedly showing strong associations
with the development of MTSS or tibial stress
fractures include: previous similar injuries [2,5,15–
17]
, body mass index (BMI) [3,4,9], navicular drop
[4,6,7,9–11,15,18,19]
, running technique [5,11,14,20], hip
internal and external ROM [4,9,15,18,21], plantar
flexion strength [2,5,15], ankle dorsiflexion ROM
[2,5,19,22]
, and female gender [2,3,5,19,21,23]. Given
the overall body of literature associated with different symptoms, we sought to further understand any residual impact previous MTSS diagnosis could have on several of the above

mentioned risk factors, while including biomechanical and neuromuscular performance tasks
in track and field athletes medically cleared to
participate in a collegiate season. Several functional tests were chosen to quickly and easily
evaluate the lower-extremity including: ankle
dorsiflexion (DF) range of motion, single-leg anterior reach (SLAR), two single-leg balance
(SLBAL) tests timed on a force plate, and a single-leg hop for distance (SLH).
Decreased ankle dorsiflexion (DF) has been
noted by several authors as a risk factor for
MTSS [2,5,19,22], however it is difficult to fully assess the role of DF as one meta-analysis found
no significant evidence DF was associated with
shin splints and its respective syndromes [9].
Such discrepancy could be due to the way DF
was measured in different studies, as the weight
bearing lunge method is believed to be more indicative of the actual DF available during functional activities [24–26].
The SLAR test, performed as a modified version
of the Y-Balance Test (YBT) (Functional Movement SystemsTM Danville, VA), has been proven
to be a reliable and efficient measure of dynamic
balance and stability [27]. More specifically,
asymmetries > 4 cm in anterior reaching tests
have been found to be indicative of postural instability and increase the risk of lower extremity
injury [28,29].
Single leg balance protocols assess postural
stability and control, and the use of a force-plate
captures sensitive information including: center
of pressure (COP) excursion, medial-lateral (ML)
velocity, and anterior-posterior (AP) velocity [30].
COP excursion represents the body’s motion in
space and total postural sway which helps quantify balance. Greater COP displacement, or increased postural sway, is associated with neuromuscular inefficiency [31] and increased muscular fatigue [30–32] indicating greater postural instability [30]. As lower leg muscles begin to fatigue
when standing on a balancing device, a loss of
stability is noticed when attempting to maintain
equilibrium [31,32]. Both ML and AP velocities represent how quickly postural sway is occurring.
The body’s center of mass (COM) is anterior to
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the talocrural joint during quiet standing, and
muscles surrounding the ankle play a key role in
maintaining balance during SL stances as the
plantar flexors specifically aid in postural corrections in the anteroposterior plane [32]. Corbeil et
al. [31] noted fatigue of these muscles increased
postural sway and average velocities in both the
ML and AP directions; suggesting the velocities
increased as compensation for sensory and motor deficiencies created from peripheral muscular fatigue. While not commonly associated with
MTSS, postural stability is important for maintaining proper gait and biomechanics during running. A lack of postural stability may lead to compensations such as overpronation and overstriding, both of which are implicated in MTSS.
Greater balance and stability reduces ground-reaction forces (GRF) and postural sway in the ML
direction which are factors shown to decrease
lower extremity injury risk [33].
The SLH assessment is a unilateral test to assess functional movements in the lower extremity also required during running, while also assessing lower extremity strength and neuromuscular control [26,34]. It provides both clinical convenience and high reliability in healthy individuals and individuals after lower-extremity injuries
[26]
, with the highest reliability among different
hopping tests [35]. Brumitt et al. [34] investigated
several preseason screening assessments to
identify collegiate athletes at risk for injury, and
found significant associations in poor or asymmetric SLH performances with increased risk of
lower extremity musculoskeletal injuries. When
comparing both double-leg and SLH measures
to identify lower-extremity performance deficits
in individuals recovering from anterior cruciate
ligament surgery, only SLH assessments were
able to differentiate between healthy and recovering individuals [26].
Therefore the purpose of this study was twofold;
first to examine the effect a prior history of MTSS
has on lower-extremity measures, per gender, in
collegiate level track and field athletes, and furthermore determine if such measures predict future injury. It was hypothesized that athletes with
a previous history of MTSS would have poorer

performance on the lower-extremity tests, and
therefore display a greater risk of developing
MTSS throughout the season.
MATERIALS and METHODS
This study aimed to examine lower extremity differences among collegiate track and field athletes with and without a previous MTSS diagnosis, using five different functional tests. The tests
were chosen due to their proven reliability in assessing the lower kinetic chain for functional
movement. These measurements were time efficient, cost effective, and easy to administer in a
limited space.
Subjects
National Collegiate Athletic Association (NCAA)
Division III track and field athletes (n=53, age =
19.40 ± 1.13 years) from a single university participated in this study. Among the subjects were
30 males, height = 70.6 ± 2.24 cm, weight =
160.4 ±16.79 lbs.; and 23 females, height = 66.1
± 1.93 cm, weight = 134.4 ± 16.61 lbs. Inclusion
criteria required athletes to be medically cleared
for full participation in team practices and competitive events. Subjects were excluded if they
were not listed on the active roster, reported a
previous lower-extremity surgery, or reported a
lower-extremity injury at the time of testing. All
subjects provided written informed consent prior
to testing, and the study was approved a university institutional review board: IRB Protocol #
1902.006.
Procedures
All testing was completed two weeks before the
start of the 2019-2020 indoor track and field season. Upon arrival at a university exercise laboratory, each subject was given an oral description
of the study, and completed a demographic
questionnaire indicating gender identification,
age, athletic eligibility, dominant limb, main track
events, and self-reported injury history. In regard
to MTSS, subjects were asked if they had been
diagnosed with MTSS by any medical professional (MD, ATC, PT, DC) on either leg in the
past two years. Height was recorded to the nearest cm, and mass to the nearest 0.1 kg using a
standard stadiometer. Subjects then completed
five different functional performance tests in the
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order of ankle dorsiflexion (DF), single-leg anterior reach (SLAR), two timed single-leg balance
(SLBAL) tests on a force plate, and a single-leg
hop for distance (SLH). After conclusion of the
final indoor meet, subjects were asked to complete a survey to record MTSS injury occurrence
during the season.
Lower Extremity Assessments
Ankle DF range of motion was assessed using a
weight-bearing lunge method due to its practicality and high intra-rater reliability compared to
non-weight bearing measures [24–26]. Subjects
were instructed to remove their shoes, and using
the wall as support, place their foot in line with a
piece of tape located perpendicular with the wall.

They were instructed to bend their knee forward
in line with their 2nd toe, as far as possible, while
keeping the heel of the tested foot in contact with
the ground. The DF measurement was recorded
using a digital inclinometer (model 82201B-00:
Gain Express) and recorded to the nearest 0.01
(Figure 1). This procedure was repeated twice
for each leg with the average ROM of each leg
used in statistical analysis. Prior to the main
study, intraclass correlation coefficient estimates
were calculated for DF on 10 individuals, resulting in an excellent intraclass correlation coefficient (ICC (3,1)= 0.91, SEM= 2.63, 95% CI = 0.580.97).

Figure 1: Dorsiflexion ROM positioning and administration using the weight-bearing lunge method.

The SLAR was performed using the anterior
reach portion of the YBT as described by Plisky
et al [27]. Subjects stood with shoes off as they
performed the test, and were given two practice
attempts with each foot, and for the test score to
be recorded, they were instructed to remain in a
single-leg stance the entire movement while

avoiding kicking or stepping on the reach indicator. An examiner recorded two maximal-effort
reach trials to the nearest 0.5 cm. The best reach
distance was normalized to limb length (%LL),
measured from the anterior superior iliac spine
down to the medial malleolus, and used for statistical analysis (Figure 2).
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Figure 2: Single leg anterior reach using a Y-balance test kit.

Each SLBAL test was measured using a portable force plate (FP5060 Bertec- Columbus, OH).
Subjects performed two 30-second SLBAL tests
on each leg. They were instructed to stand barefoot on the force plate with the knee fully extended on the tested leg, while the other leg was
held comfortably off the ground with eyes closed
(Figure 3). Data was recorded for both legs,

before attempting the second test that mimicked
the first test, with subjects standing barefoot on
an Airex pad placed in the center of the force
plate with eyes open. The middle 20 seconds of
both tests were used for analysis, with the first
and last 5 seconds deleted to account for familiarization and fatigue.

(a)
(b)
Figure 3: Single leg balance test barefoot (a) and on Airex pad (b).
IJSMR: https://escipub.com/internal-journal-of-sports-medicine-and-rehabilitation/
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For the SLH, subjects were encouraged to wear
shoes to minimize injury risk and pain upon landing. Subjects stood at the edge of the force plate,
with a tape measure extended across a platform
flush with the height of the force plate, to avoid
jumping down off the force plate. Subjects were
instructed to hop and land on the leg being
tested, without aid from the other leg. They were
given two practice jumps on each leg to familiarize themselves with the test trials. They also had

to exhibit postural control for at least two seconds at landing before placing their other foot
down for support (Figure 4). Trials were void if
subjects landed with assistance from their opposite leg, lost balance, or took an extra step after
landing. Distances were measured to the nearest 0.5cm from the back heel of the jumping foot.
Three successful trials were achieved on each
leg with the best distance recorded for analysis.

(a)
(b)
Figure 4: Single leg hop test starting position (a) and landing position (b).

Statistical Analysis
Data analyses were conducted using the Statistical Package for the Social Sciences version
26.0 (SPSS, Inc., Chicago, IL). Initial chi-square
analyses were performed to assess relationships between gender and diagnosis of MTSS
prior to the competitive season. Independent
samples t-tests were used to assess the functional performance tests between gender and
dominant vs. non-dominant legs. Bonferroni corrections were utilized to reduce the chance of
Type I error in highly correlated dependent variables. A binomial logistic regression analysis
was performed to determine effects of previous
diagnosis of MTSS, gender, age, height, weight,
balance, and dominant leg on the odds of being
diagnosed during the season. Statistical significance was determined a priori at p < .05. Effect

sizes were interpreted as very small (< 0.2),
small (0.2-0.5), medium (0.5-0.8), or large (>0.8)
[36]
.
RESULTS
Distribution of the 53 subjects by main events
were: 16 field event athletes (pole vault, long
jump, triple jump, high jump), 4 sprinters (100m,
200m), 17 mid-distance runners (400m, 800m),
and 16 distance runners (1500m+). Initial injury
questionnaire data revealed previous MTSS diagnosis was reported by 15 (28%) subjects
within the last two years (males = 5, females =
10). Chi-square analyses demonstrated a statistically significant association between gender
and an diagnosis of MTSS, χ2 (1) = 4.612, p =
.032, with a medium strength of association, φ =
.295, p = .032 (Figure 5). After a Bonferroni correction, the acceptable p-value for the
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independent samples t-tests was changed to p <
0.0042, revealing significant differences in all
SLBAL measures between males and females.
Males performed significantly better in all variables tested barefoot on the force plate (COP excursion, ML velocity, AP velocity) and standing
on the Airex pad (COP excursion, ML velocity,
AP velocity). Average measures and mean differences with 95% confidence intervals can be

found in Table 1. The Cohen’s effect sizes for all
balance measures were large (>0.8), with post
hoc power analysis ranging between 0.92-0.99
for all measures, suggesting a high clinical significance between genders. No significant differences were noted in ankle DF, SLAR, SLH, or
SLBAL measures between healthy subjects and
those previously diagnosed with MTSS.

Figure 5: Frequency of pre-season MTSS diagnoses within the past 2-years by gender.

Postseason regression analysis only included
44 subjects who completed the postseason injury questionnaire. Of those who did not complete the questionnaire, four left the team for
non-injury related reasons and five were unable
to be reached for completion of the form. Data
revealed 15 (34%) subjects were diagnosed with
MTSS at some point during the season. Binomial logistic regression revealed a statistically
significant model χ2(1, N=44) = 15.03, p < .001,
explaining 40% of variance in being diagnosed
and correctly classifying 81.8% of cases. Post
hoc analysis was conducted, and revealed an
achieved critical z = 1.96, and power of 0.99. Of
the predictor variables, only previous diagnosis
was statistically significant, whereas those with
previous diagnosis of MTSS had a 17.3 fold

greater likelihood of developing MTSS diagnosis
during the season compared to those with no
history of MTSS diagnosis (adjusted odds ratio
[AOR] = 17.33, 95% CI: 3.5 - 86.4; p = .001).
With the observed AOR, post-hoc analysis
demonstrated an achieved power of 0.99.
DISCUSSION
Results from this study present several key findings. Initial data collection revealed significantly
more females had been previously diagnosed
with MTSS than males within the past two years.
It is unknown however why this difference exists
between genders. Whether the distinctions are
structural in nature or caused from nutritional,
genetic, or bone mass differences is unclear. It
is widely accepted that females present with a
greater Q-angle, yet no associations have been
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found when examining Q-angle as a risk factor
for MTSS [9,19]. Bone density could also be related to higher female MTSS diagnoses. Lower
bone densities can increase susceptibility to
bone injuries due to decreased bone mass
through which loads can be distributed, and
stress fractures have been found to occur more
often in female athletes possibly due to this
lower bone density [5]. Females often have lower
bone mass than males due to both normal and
dysfunctional menstruation [2]. This theory is supported by Thacker et al. [15] who found low calcium intake among female athletes to be a risk
factor for shin splints, which, when coupled with
increased calcium excretion during menstrual
disturbances, can lower overall bone densities
Table 1.

Protocol
30-seconds Foot
on Force
Plate

30-seconds Foot
on
Airex
Pad

[2]

. Interestingly, Korpelainen et al. [37] did not find
significant differences in mean bone density values between female athletes suffering multiple
lower extremity stress fractures compared to
controls. It is also possible that females simply
sought out medical attention from athletic trainers and team doctors more readily than males.
Due to the limits of the present study, only demographic data and the functional measures described were collected. While several authors
consider the female gender as a risk factor
[2,3,5,19,21,23]
, more in-depth research about gender differences is needed to understand why females seem to have higher incidences of MTSS
and associated injuries.

Single-Leg Balance Measures for Dominant and Nondominant
Legs (Mean [Standard Deviation])

Measure
COP Excursion
ML Velocity
AP Velocity
COP Excursion
ML Velocity
AP Velocity

4.72 (0.53)

5.25 (0.61)

Mean
Difference
0.603
0.617
0.022
0.023
0.017
0.017
0.528

Nondominant

4.69 (0.53)

5.26 (0.66)

0.566

(.236, .896)

-0.97

.001*

Dominant

.169 (.019)

.189 (.022)

0.02

(.008, .031)

-0.98

.001*

Nondominant

.169 (.019)
.132 (.015)

.189 (.023)
.146 (.017)

0.021

(.009, .032)

-0.96

.001*

Dominant

0.014

(.005, .023)

-0.88

.003*

Nondominant

.130 (.015)

.146 (.019)

0.016

(.007, .025)

-0.95

.001*

Leg
Dominant
Nondominant
Dominant
Nondominant
Dominant
Nondominant
Dominant

Gender
Male
4.59 (0.54)
4.61 (0.53)
.166 (.019)
.167 (.019)
.128 (.015)
.128 (.014)

Female
5.19 (0.59)
5.22 (0.62)
.188 (.022)
.189 (.023)
.145 (.017)
.145 (.017)

(.286, .920)
(.298, .937)
(.010, .033)
(.011, .034)
(.008, .026)
(.008, .026)
(.209, .847)

Effect
Size
-1.07
-1.07
-1.08
-1.06
-1.07
-1.11
-0.94

95% CI

P Value
<.001*
<.001*
<.001*
<.001*
<.001*
<.001*
.002*

Note: COP = Center of Pressure, ML = Medial/Lateral, AP = Anterior/Posterior
Note: COP data are expressed as total distance traveled (m)
Note: ML and AP data are expressed as average velocity (m/sec)
*Significant gender difference (Bonferroni Correction: P < .0042)

Significant balance differences between genders were found for all SLBAL variables tested:
COP, ML velocity, and AP velocity. For all tests
barefoot on the force plate and while standing on
an Airex pad, males performed significantly better than females, which is suggestive of greater
stability and neuromuscular control [30,31]. This
potentially could have implications for protection
against lower extremity bone injury. One study
investigating female athletes who completed dynamic balance training noted reductions in

impact forces, GRF, and COP excursion in the
ML direction, suggesting improved stability may
help reduce the impact shock on the lower legs
[33]
. Elevated GRF have been found during faster
tibial accelerations [37,38] and heel striking [14,37],
which are thought to contribute to MTSS and incidence of stress fractures in the leg [20]. The current findings from this study may provide a link
between lower leg stability and gender differences shown in the frequency of MTSS diagnoses. Females performed significantly worse on
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all balance measures, and with higher frequency
of MTSS diagnoses. Further research on normative balance data is needed to provide greater
understanding of these differences.
Disregarding gender, there were no associations
found between subjects with a history of MTSS
and those without regarding ankle DF, SLAR,
SLBAL, or SLH measures, which does not support the authors’ hypothesis. It is quite possible
that with the given sample size (n=53), there
were not enough subjects or variation to find significant differences, as only 15 subjects reported
previous MTSS diagnoses. It is also possible
that subjects in the study may have refrained
from discussing any shin pain with their coaches
or athletic trainers for various reasons, including
fear of losing training time, decreasing the overall amount of professional diagnoses. Two studies of high school and Division I collegiate athletes found the top three reasons athletes refrained from reporting concussive symptoms included: not wanting to lose playing time, not
wanting to let their teammates down, and not
knowing if the symptoms were serious [39,40]. In
both studies, the top reason for withholding potential concussion information was to prevent the
loss of playing time. The topic of self-reporting
injuries is not prevalent in the literature, but it is
plausible that subjects in the present study refrained from reporting MTSS or related injuries
due to the above-mentioned reasons. Therefore,
some subjects may have presented with reduced balance measures, but were not classified
as having MTSS due to a lack of a diagnosis.
Both the SLAR and SLH measures were hypothesized to produce outcome differences between
subjects with and without MTSS, due to their
high reliabilities in identifying lower extremity
musculoskeletal injuries [26,28,29]. Both tests were
also predicted to identify limb asymmetries in
subjects with MTSS, however none were found
in the present study. It has previously been
shown that YBT performance and non-contact
injuries in Division I athletes across multiple
sports, including track and field, have found
asymmetry in the anterior direction increased the
odds of injury [29]. However the results of the

current study are similar to Ruffe et al. [41] who
found no associations of injuries with the anterior
reach portion of the YBT. Brumitt et al. [34] conducted a prospective cohort study examining
193 Division III college athletes across multiple
sports to determine the ability of SLH performances at identifying risk for injury, and poor or
asymmetric SLH performances were associated
with an increased risk of lower extremity musculoskeletal injuries. The results of this study found
no significant differences regarding limb asymmetries or poor performance in the lower extremity tests among those with prior MTSS diagnoses. This might be due to the inability of the tests
to accurately measure factors related to the specific origin of subjects’ MTSS injuries, and might
be explained by the test’s proficiency at identifying functional differences in parts of the lower extremity besides the tibia, including the foot and
ankle, knee, or hip [26,34]. Since MTSS may arise
from either skeletal [2,29,30] or muscular [2,18,33,37]
factors, or a combination of both [2,5,9,12], it is possible that the majority of injuries in those presenting with MTSS in the present study arose from
problems within the tibia itself. In this case, the
SLAR and SLH would not exhibit any performance differences, as a muscular component to
the injury would not have existed. If possible, it
may be beneficial to first determine the origin of
pain before performing these tests so the most
appropriate assessments could be implemented. Although it was not the goal of this
study, more advanced technology such as magnetic resonance imaging or X-rays may help determine if the injury was muscular or skeletal in
nature.
Previous diagnoses of MTSS were found to be
the only significant predictor for injury recurrence, with those previously diagnosed within
the past two years having a 17.3x higher likelihood of sustaining a future diagnosis. Of all variables tested, previous injury diagnosis was the
only variable that produced significant retrospective results. This further supports previous research of running-related injuries showing large
associations with injury recurrence, including
MTSS, which may be due to potential alterations
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of gait biomechanics during running in order to
protect the injured area [16]. If maintained for long
periods of time, such alterations can become a
new movement pattern leading to a heightened
risk of re-injury. Secondly, if a bone is not given
adequate time to heal after injury, repetitive
stress will only exacerbate the injury further leading to an increased risk of injury recurrence [2,16].
Several other authors have noted previous injury
magnifies the risk of sustaining similar future injuries [15,17], suggesting previous occurrences of
MTSS should be considered a risk factor for future MTSS, and since it can originate from a multitude of different injuries, coaches and athletic
trainers should take previous MTSS diagnoses
into account during preseason evaluations.
This study is not without limitations when interpreting the data. Subjects were selected from a
single university which included a mixture of athletes who performed different running distances
and field events. Injury history and MTSS diagnosis were self-reported by the athletes, and
therefore could have been incorrectly reported.
Examining athletes from multiple universities
would provide greater diversity among subjects
and may improve accuracy in outcome
measures while strengthening associations between variables. Strength and conditioning practices were not investigated in terms of common
exercises, or lack-thereof, which could play an
important part in contributing to muscle imbalances in the lower extremity. Running volumes
encountered during the season were also not
recorded, which have been associated as risk
factors for overuse injuries such as MTSS.
Further research is needed to assess the true influence of SLBAL on MTSS development. This
study found potential links between balance performance and MTSS diagnoses with gender, but
the two variables were not directly associated
themselves. While no significance was found between MTSS and balance directly, balance
should be included in MTSS screenings due to
its proven relationship with GRF, impact forces,
and reduced COP excursion. Gender, previous
injury, and SLBAL should be considered when
attempting to identify those more at risk for

developing MTSS. Athletes who meet the at-risk
criteria should be monitored closely throughout
the season in order to catch early signs of injury
that might otherwise go unnoticed.
CONCLUSIONS
This study attempted to identify relationships
among athletes with previous MTSS diagnoses
using five lower-extremity functional tests in Division III track and field athletes. Females had
significantly more previous MTSS diagnoses
while exhibiting significant balance deficits compared to males. Subjects with a history of MTSS
were not found to differ in ankle DF, SLAR,
SLBAL, or SLH performances when compared
to those with no history of MTSS. Previous
MTSS diagnosis was found to significantly increase the chances of re-injury by a factor of
17.3. This data extends knowledge of the effects
of previous injury on future injury and potential
effects of gender on the development of MTSS.
PRACTICAL APPLICATIONS
Based on these results, track and field coaches,
athletic trainers, and physical therapists should
assess athletes for previous MTSS injuries, as
previous injury was the biggest predictor of future MTSS injuries. Females may be at a greater
risk of sustaining MTSS running-related injuries,
and single leg balance may be poorer in female
track and field athletes compared to males.
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