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Demographic Characteristics and Their Association with Instantaneous Lower Extremity

Injury Occurrence in a Division I Athletic Population.

Context: Temporal prediction of lower extremity (LE) injury risk will benefit clinicians by
allowing them to better leverage limited resources and target athletes most at risk.
Objective: To characterize instantaneous risk of LE injury by demographic factors sex, sport,

body mass index (BMI), and previous injury history. Instantaneous ini%was defined as

injury risk at any given point in time following baseline measur
L 4

Design: Descriptive epidemiology study.
Setting: NCAA Division I athletic program.
Patients or Other Participants: 278 NCAA D#8ion | varsity student-athletes (119 males, 159
females).

\ 4
Main Outcome Measure(s): L \K e tracked for 237+£235 days. Sex-stratified
S

univariate Cox regression mo estigated the association between time to first LE injury and

BMLI, sport, and pre history. Relative risk ratios and Kaplan-Meier curves were

-

generated. Variables d in the univariate analysis were included in a multivariate Cox
regression model.

Results: Females displayed similar instantaneous LE injury risk compared to males (HR=1.29,
95%CI=[0.91,1.83], p=0.16). Overweight athletes (BMI>25 kg/m?) had similar instantaneous LE
injury risk compared with athletes with BMI<25 kg/m? (HR=1.23, 95%CI=[0.84,1.82], p=0.29).

Athletes with previous LE injuries were not more likely to sustain subsequent LE injury than

athletes with no previous injury (HR=1.09, 95%CI=[0.76,1.54], p=0.64). Basketball (HR=3.12,

220z Jequisydag 6z uo 3senb Aq jpd'1.z'€290-0609-290L G80%°0L/1LLLL80E/LT €L90-0S09-2901/G80% 0 /10p/pd-ajoie/el/wod ssaidus|le: ueipuswy/:dyy woly papeojumod



95%CI=[1.51,6.44], p=0.002) and soccer (HR=2.78, 95%CI=[1.46,5.31], p=0.002) athletes had
higher risk of LE injury than cross-country athletes. In the multivariate model, females were at
greater LE injury risk than males (HR=1.55, 95%CI=[1.00,2.39], p=0.05), and males with
BMI>25 kg/m? were at greater risk than all other athletes (HR=0.44, 95%CI1=[0.19,1.00],
p=0.05).

Conclusions: In a collegiate athletic population, previous LE injury history was not a significant
contributor to risk of future LE injury, while being female or being male with BMI>25 kg/m?

resulted in increased risk of LE injury. Clinicians can use these data to olate LE injury risk

occurrence to specific populations. @
L 2
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\ 4

Key Points: \
- Female athletes displa reager risk of instantaneous LE injury, particularly among

revious LE injury.

8 LE injury were not at a greater risk of future LE injury compared
to athletes without a history of previous injury.
- When sex and BMI were taken into consideration together, males with BMI >25 kg/m?

were at greater risk of LE injury than all other athletes.
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National Collegiate Athletic Association (NCAA) athletes experience approximately 13.8
injuries per 1000 athlete-exposures (AEs) during games and 4.0 injuries per 1000 AEs during
practices, with more than 50% of all injuries involving the lower extremities (LE).! As many as
76% of female Division I athletes are injured in a given season,” while only 43% of all athletes
are reported to be injured.® Over the course of a 4-year collegiate career, the occurrence of at
least one sports-related injury is reported by 90% of student athletes.* Furthermore, knee, lower
leg, ankle, and foot injuries account for more than half of all severe injuries (restricted sport
participation >3 weeks) reported in NCAA programs.® Due to long-last epercussions on

L 4
e

injury risk factors in order to provide clinicians with t a\

physical function® and increased financial burden’, there is a ne 1dble identification of
o Mmitigate future injury

occurrence. Understanding the combined influences a teractions between various
demographic characteristics and LE injury occ e over time 1s a necessary step toward this
aim.

Inclusion of multiple riskfactogs infghe prediction of sport-related injury is important

because of the interactions a tefigial risk factors such as sport, sex, and body mass index

(BMI). Relatively fe assessed the combined impact of such demographic factors

on risk of LE injury oflegiate level >1° Accurate prediction of LE injury occurrence in
athletes provides clinicians the opportunity to implement injury prevention programs to target
athletes most at risk. A systematic review of the literature showed that females participating in
contact sports are approximately three to five times more likely to sustain a non-contact anterior
cruciate ligament (ACL) injury compared to males, though evidence is mixed regarding whether

this risk extends to other LE injuries.!"!? For instance, no significant differences were reported in

incidence rates of first-time ankle sprains between male and female athletes; however, in the
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sport of basketball, females had significantly greater risk of first-time ankle sprain compared to
males.® These results suggest a possible interaction between sport and sex in terms of injury
rates, such that injury risks are not the same for each sex, and it demonstrates a need to include
such factors as determinants of all LE injuries.

BMI has been documented to play a role in LE injury risk, but the majority of studies
pertaining to BMI have been conducted in military or youth populations. A prospective study
including collegiate-aged cadets revealed that BMI was a significant predictor of ACL injury in
females.!®> Higher BMI has been reported to contribute to increased ris irst-time

musculoskeletal injury'* and ankle injury in soldiers. ' The effe Km [on injury risk in

adolescents, however, has been inconclusive, with so tudi enting higher risk of
injury in individuals with high BMI (IRR=2.07, 95% .00-6.94),'S while some researchers
find protective effects of high BMI (OR=0.64, I 0.51,0.80).'7 It is possible that the effect
of BMI on injury risk could be more clea nting for sex and/or sport. Compared to

normal-weighted athletes of the \g bese softball and girls’ basketball players sustained

more knee injuries, while obe volleyball, and football players sustained more ankle

=+
9)

and foot injuries.'8 rther argue for interactions among BMI, sport, and sex.

Additionally, S injury history is a well-documented risk factor for subsequent
injury.'®2° It has been reported that athletes with a previous history of LE injuries, including
hamstring strains, ACL ruptures, Achilles tendon ruptures, and ankle sprains, are at a higher risk
of subsequent LE injury in high school, collegiate, and professional athletics.?!">* To this end, it
is proposed that previous injury results in neuromuscular deficits, muscle imbalances, and

changes in LE biomechanics.?"*> Coupled with inadequate rehabilitation, subsequent injuries

often ensue.
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Instantaneous injury risk is an injury risk metric largely unexplored in current sports
medicine literature and may offer valuable information for clinicians seeking to mitigate
potential for injury. Often quantified through time-to-event analyses, instantaneous injury risk
captures both if'and when an athlete sustains an injury. In this way, it expands on a simple
dichotomous "yes/no" and infers on the rate at which athletes become injured. A Cox regression
is the most common form of time-to-event analysis, as it yields both hazard rate ratios (i.e., if an
injury occurs) and survival curves (i.e., when an injury occurs).'#?22426-2% A hazard ratio of 1.20

indicates that a particular group has a 20% greater chance of being inju t any given point in

time compared to a reference group, while the reference group 1)2 times longer to be

injured. Survival curves provide a visual representatiopfot WN be expected an individual

becomes injured. A sharp decline seen in a curve indic a drop in the ‘survival’ of the group

(i.e., more of the group experiences an injury oint in time). This information would be
valuable for resource-limited clinicians a 0 mitigate future injuries through targeted
\ 4
interventions.
The purpose of our stu, haracterize instantaneous LE injury risk (i.e., if and

when an injury occ of NCAA Division I athletes by the following demographic

factors: sex, sport, BV dgprevious LE injury history. Our operational definition of
instantaneous LE injury risk was injury risk at any given point in time following baseline
measurement. We hypothesized that instantaneous LE injury (injury occurring to the lower limb,
hip, or lumbar spine that required evaluation by an athletic trainer or medical doctor and resulted
in restriction of participation for at least one calendar day) risk would be greater (i.e., higher

incidence at an earlier time point) in females, athletes with BMI >25 kg/m?,*® and athletes with

previous LE injury.
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METHODS

This was a prospective injury tracking study of a single NCAA Division I athletic
department. Data were obtained concurrently with pre-participation exams from Fall 2013-Fall
2015. Athletes were included if they were 1) injury-free during the six weeks prior to data
collection and 2) cleared for full participation in their respective sports. Each participant’s sex
and sport was obtained from athlete rosters provided by the athletic training staff and confirmed

via their medical record database. Following informed written consent mass (kg) and

height (m) were obtained via a scale and stadiometer, respe:tive .%Alete’s BMI was then
calculated as mass divided by height squared (kg/m?). s SN approved by the
university’s Institutional Review Board.

LE injury was defined as any injury oc to the lower limb, hip, or lumbar spine that

required medical attention from an athleti i edical doctor and resulted in restriction of

participation for at least one calefidar ond the day of injury. All injuries meeting our

definition of LE injury were ¢ ardless of when or where they happened; injuries were

Because recent evidence indicates that concussions may influence potential for subsequent LE

27:32 concussions were also captured and reported. Previous history of LE injury was

injury,
obtained through a review of each athlete’s medical record maintained by the university’s sports
medicine and athletic training department. Injuries that occurred during an athlete’s time at the

university were recorded by staff athletic trainers. All injuries that occurred prior to arrival at the

university were self-reported by the athlete in questionnaires completed upon arrival to the
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university as a freshman or transfer. Following the completion of each academic year,
prospective injury data were exported from the athletic training department’s injury management
software and compiled. Data extracted from each prospective injury record are detailed in Table
1. Athletes were tracked until 1) their first LE injury, 2) the end of their collegiate career, or 3)
until September 1, 2016, whichever occurred first. In the event of a single athlete completing
multiple data collection sessions (e.g., 2013 and 2014), only the earliest session was used.
Athletes were ultimately tracked for 237 + 235 (range: 1 — 856) calendar days.

Statistical Analysis

\ 4

the injury risk at any given time point and was quantifi by\

The primary outcome variable was instantaneous LE inj , Which was defined as
1Mg to first injury, in calendar

days. Independent (predictor) variables were sex (mal female), sport (basketball, softball,

soccer, tennis, volleyball, or cross-country), B 5 kg/m? or >25 kg/m?), and history of
previous LE injury (yes or no). Four Cox nalyses were conducted: all athletes
\ 4

univariate, female univariate, m

uk , and multivariate; evidence indicates that sex is a
moderating factor for injury ri s, §gparate univariate analyses were conducted in sex-
stratified models. Sig ratified univariates were also considered for entry into the
multivariate analysis.

Hazard ratios (HRs) with 95% confidence intervals and p-values were computed for each
independent variable in univariate Cox regression analyses. Relative injury risks were
summarized by Kaplan-Meier curves and log rank test analysis. Variables with a p-value <0.3 in

the univariate analysis were included in the multivariate Cox regression analysis. For

visualization of risk profiles, Kaplan-Meier survival curves were generated. A p-value less than
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0.05 was considered statistically significant. All statistical analyses were conducted in R (version

4.02, Vienna, Austria).

RESULTS
A total of 278 athletes (119 males; 159 females) were recruited from the varsity
basketball, softball, soccer, tennis, volleyball, and cross-country teams. Fifty-eight athletes

(21%) had no previous LE injury history or prospectively identified injury. Eighty-three athletes

(30%) had previous injuries only. Twenty-five (9%) sustained prospecMies only. One

hundred twelve athletes (40%) sustained both previous injury a ective injuries. Predictor
L 2

variables are detailed in Table 1. Descriptive informati for& ective injuries is provided

in Table 2.

In the all athletes univariate model, fev@l male athletes had similar instantaneous

LE injury risks (HR=1.29, 95% CI=[0.91

"16) (Figure 1). Compared to athletes with

(HR=1.23, 95% CI=[0.84,1.82], p=0.29). Basketball, softball, and soccer players had a
significantly higher risk of LE injury than cross-country athletes (HR range=2.78-3.49, p
range=0.002-0.002) (Figure 3). Full univariate results are presented in Table 3.

When stratified by sex, males with BMI >25 kg/m? were at increased risk of LE injury
compared with males with BMI <25 kg/m? (HR=2.21, 95% CI=[1.20,4.07], p=0.009) (Figure

4a). Females with BMI <25 kg/m? exhibited similar LE injury risk rates to females with BMI
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>25 kg/m?* (HR=0.80, 95% CI=[0.48,1.36], p=0.41) (Figure 4b). Males with a history of previous
injuries were at higher risk of future injury compared to males without previous injuries;
however, this finding was not statistically significant (HR=1.74, 95% CI=[0.95,3.19], p=0.07).
Sex-stratified univariate results are presented in Table 4.

Accordingly, the predictors of sex, sport, BMI, and a sex by BMI interaction are
considered in the multivariate analysis. Previous LE injury was excluded. The multivariate
model showed basketball (HR=2.91, 95% CI=[1.37,6.18], p=0.005), softball (HR=3.30, 95%
CI=[1.47,7.42], p=0.003), and soccer (HR=2.76, 95% CI=[1.44,5.32], 02) athletes had
higher LE injury risk compared to cross-country athletes. F:mal atgreater LE injury risk

ale&&

greater risk than all other athletes (HR=0.44, 95%CI= ,1.00], p=0.05). Full multivariate

results are presented in Table 5. @

¢

DISCUSSION \
Our study was one of t t tahexamine demographic factors as they relate to

instantaneous LE inj

than males (HR=1.55, 95%CI=[1.00,2.39], p=0.05) a MI>25 kg/m? were at

ision I collegiate athletes. We hypothesized that instantaneous
LE injury risk would ¥ r in females, athletes with BMI >25 kg/m?, and athletes with
previous LE injury. The results partially supported our hypotheses. Specifically, in the
multivariate model, females did exhibit a greater instantaneous LE injury risk compared to
males. Additionally, males with a BMI >25 kg/m? showed increased risk of LE injury compared
to males with BMI <25 kg/m?, but this was not evident in females or when males and females
h,19:20

were analyzed together. Contrary to our hypothesis, and surprising based on prior researc

previous LE injury was not a significant predictor of prospective LE injury occurrence. A

10
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strength of this study is the use of instantaneous injury risk as the outcome of interest.
Instantaneous injury risk is operationalized as a hazard ratio, which is similar to a relative risk
ratio, but inferred at each time point. In other words, a hazard ratio of 1.20 indicates that,
compared to a reference group, individuals have a 20% greater chance of sustaining an injury on
any given day. Alternatively, individuals in the lower risk group will take 1.2 times longer to
become injured.*

The observed LE injury rates in our study are comparable to what has been previously
reported. In an NCAA Division I athletic population, 43% of student at s experienced a LE
L 4
in

i \ sustained at least one LE

injury over the course of a single season.® Although our study w seyeral years, our data
showed that approximately 40% of the Division I athl &y

injury within 150 days following baseline.

Previous research has indicated that fe re at increased risk of LE injury compared
to males.!!"!? Our results indicated that, o , es displayed a non-significant tendency
\ 4

toward greater instantaneous LE ShjuiNariskycompared to males; however, in post-hoc exploratory
analyses, this sex effect was s ignificant when isolating athletes with no previous
significant predictor of LE injury in our univariate analysis, it
was significant in the 1ate model. Combined with BMI, the effect of sex on LE injury
risk was even stronger. Because of this, if sex is to be used as a predictor of injury, BMI must be
included since it affects each sex differently. BMI appears to affect males’ risk for LE injury
much more than females, as seen in Figure 4.

Irrespective of sex, we observed a clear sport effect with regards to instantaneous LE

injury risk. Cross-country and tennis exhibited the lowest LE injury rates, while soccer and

basketball showed the highest among sports that included both male and female athletes. This

11
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was expected given the nature of each sport (e.g., non-contact vs. contact sports, anticipated vs.
unanticipated). Approximately 30% of cross-country athletes will experience a LE injury over
the course of a year, whereas approximately 70% of basketball athletes will experience a LE
injury in that same amount of time (Figure 3). Softball and volleyball, exclusively female sports,
each experienced a significant number of LE injuries early in the tracking period, as depicted by

the initial sharp decline of the survival curve; however, both plateaued after approximately 200

days.
Similar patterns were observed in other survival curves. For insMrvival probability
drops drastically in females with no previous injury (Figure 2) a s with BMI >25 kg/m?
L 4

(Figure 4a) throughout the first 200 days. This seems ugg& E injury occurrence is
highest in the first 200 days of activity following a pre icipation exam and plateaus after that
point. We acknowledge that tracking by calenm is a limitation in that it does not take into

account an athlete’s exposure to sport; h ata collections took place in both the fall

and spring and was based on ind te availability, with all sports being represented at

each data collection. Thus, w nable to reference a specific point in the season where

injury is more likely

ﬁ
effects. The reader should be

possible that some individuals became re-injured following return-to-play, and these subsequent

h&gyclical nature of our data collection mitigates any seasonal

indful that only time to first injury was considered. Thus, it is

injuries were not captured. Nevertheless, clinicians can use these survival curves in this way to
extrapolate initial LE injury occurrence for a specific population.

The results of our study revealed that overweight athletes (BMI >25 kg/m?) were at a
23% higher risk of LE injury compared to athletes with BMI <25 kg/m?. While this univariate

finding pertaining to BMI was not statistically significant, this could be because we only

12
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included the initial measure of BMI as a predictor. Any changes in BMI that an athlete
experienced over the season or in subsequent years were not considered. Studies including both
high school and military populations have revealed higher incidence rates of injuries in
individuals who are overweight or obese.!*!%!8 Examination of BMI as an injury risk factor in
collegiate populations is an area that is limited in the literature; the majority of data pertain to
military or youth and high school populations. Using BMI as a predictor of injury risk in a

collegiate population may pose greater challenges than in youth or high school populations.

Division I collegiate athletes are more elite compared to youth and hi ool populations, and
BMI measures often overestimate adiposity in elite athletic popudat due to increased relative
L 2

muscle mass typically seen in high-level athletes.>> Begffise N ore elite, collegiate
athletes are a more homogenous population than youth igh school cohorts and will likely
display less BMI variability. The BMIs in our were 23.1 + 2.3 kg/m? for males and 23.7 +
9.2 kg/m? for females. These data are co Q

L 2
which respective male and fema s were 23.4 £ 2.7 kg/m? and 22.0 + 2.0 kg/m?, with

revious data in a large military cohort in

ACL injury risk associated wi eater than one standard deviation above the mean.!?

BMI >25 kg/m?. BMI may be more useful as a risk factor within a sport where larger or smaller
body size is preferred. For example, a study of high school athletes showed that over half of the
football players who were injured were overweight or obese.!® Athletes playing certain positions
in football — offensive line and defensive line, for example — are often encouraged to have a
larger body size to meet the demands of that position. Interestingly, our results showed males

with BMI >25 kg/m? were at an increased risk of LE injury compared to males with BMI <25

13
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kg/m?, despite our study not including football data. A systematic review specific to female
athletes showed higher BMI was predictive of LE injury, though there was a small mean
difference (0.5 kg/m?).3* This, combined with our multivariate results, suggests an interaction
between BMI and sex. Because BMI can represent different metrics between sexes (e.g., higher
BMI in males often represents an increase in relative muscle mass, while a higher BMI in
females often represents an increase in relative fat mass),* future studies should use more
accurate measures of body composition, such as fat-free mass or fat mass, to analyze the
influence of body mass on injury risk.

Contrary to what is well-documented in the literature, o revealed that, overall,

L 4
athletes with previous LE injuries were not more likel suN ospective LE injury

compared to those with no history of previous injury. n stratified by sex, however, males
with previous injuries exhibited a higher risk o e injury compared to males without. A
recent study of military cadets showed t s with previous injury (in a cohort that was

injury and future injuf§s.Begdtise we only included participants available for full participation in
their sport, we would have excluded athletes who had previously sustained career-ending
injuries. Thus, we cannot attribute this finding to differing exposure rates. One proposed
explanation of these results is that sustaining an injury only increases an individual’s future
injury risk for a short period of time following the initial injury.?” The increased risk of injury is
possibly only seen while there are deficits in motor control, proprioception, or strength following

an initial injury, which may exist for only a few weeks following injury. Athletes who had

14
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sustained an injury within the previous six weeks were excluded from our cohort; thus, it is
possible we inadvertently excluded athletes who were truly at risk of prospective injury.
Furthermore, we did not control for time since previous injury. If an athlete reported any
previous LE injury, despite when it occurred, it was included in our data as a previous injury. Of
interest, recent thought suggests a non-linear relationship between factors influencing injury.?’
There are many potential factors that can play a role in an athlete’s risk of injury, including
motor control, hormones, and the specific time within the season or game. It is possible that

these factors, among others, influence the effect of previous injury on fi injury. It is unlikely

that a single risk factor is the sole contributor to an athlete’s inj example, a study of

NCAA Division I athletes showed that motor control a m& effect between previous

injury and future injury, such that greater motor controlf@uring physical performance tests

showed a protective effect on subsequent inju cause of this, it has been proposed that
through targeted rehabilitation aimed at 1 tor control, an athlete can mitigate the
\ 4

22,37

detrimental effects of initial injuffpandyultiately reduce their risk of future injury.

We acknowledge the limitations in our study. Our small sample size did not
allow us to stratify b onic injuries, which likely have different risk factors. We
chose to dichotomize afo <25 and >25 kg/m? and not consider underweight (BMI <18.5) or
obese (BMI >30) athletes as separate categories due to the small number of underweight and
obese athletes in our cohort (9 underweight and 9 obese). Future studies should utilize larger
sample sizes to examine risk factors for acute versus chronic injuries as well as stratify by
multiple BMI categories. We did not control for time since previous injury, even if it was an

injury sustained during childhood. Future studies should consider this factor to determine if more

recent injury is predictive of sustaining a subsequent injury. Additionally, we only captured time

15
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to first LE injury. It is possible that an athlete sustained multiple injuries over the course of the
study, but any subsequent injuries were not taken into consideration in our analyses.
Furthermore, we only included BMI measurements at baseline. It is possible that BMI fluctuated
over the course of the study. Future studies should examine whether changing one’s BMI can
alter their risk for injury, as well as devise implementation strategies aimed at accomplishing this
goal. The use of BMI as the measure for body composition is also a limitation, as it is known that

BMI does not differentiate between lean mass typically seen in high level athletes and adiposity.

Future studies should look to utilize more accurate measures of body ¢ sition such as fat-
free mass or fat mass. 6
. K
N

CONCLUSIONS

In conclusion, our study demonstrated ong our cohort of Division I athletes with
no history of previous injury, females exhi ter (i.e., higher incidence at an earlier time
point) risk of instantaneous LE i M ed to males. Previous LE injury history was not a
significant predictor of future ifi] I >25 kg/m? was associated with an increased risk of
instantaneous LE inj eswbut not in females nor the sample as a whole. Athletes in
contact sports sustain E injuries than athletes in non-contact sports. Clinicians can use

this information to better identify athletes most at risk for LE injuries and implement proper

injury prevention techniques to help mitigate those risks.
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Table 1. Descriptive Frequency Data for All Predictor Variables

Female Male Total
N=159 (57%) N=119 (43%) N=278
BMI (>25 kg/m?) 35 (22%) 24 (20%) 59 (21%)
Previous injury history (yes) 95 (60%) 76 (64%) 167 (60%)
Sport
Soccer 47 (30%) 57 (48%) 104 (37%)
Volleyball 27 (17%) 0 (0%) 27 (10%)
Tennis 15 (9%) 18 (15%) 33 (12%)
Basketball 26 (16%) 21 (18%) 47 (17%)
Softball 25 (16%) 0 (0%) 25 (9%)
Cross-country 19 (12%) 23 (19% 42 (15%)

&
N
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Table 2. Descriptive Data of Prospective Injuries Gathered

Variable Levels N (%)
Occurrence First-time 116 (84.7%)
Recurrent 19 (13.9%)
Complication of previous injury 0 (0%)
Concurrent with another injury 2 (1.5%)
Side Left 60 (43.8%)
Right 65 (47.4%)
Midline 12 (8.8%)
Body part Ankle 32 (23.4%)
Foot 13 (9.5%)
Head (concussion) 9 (6.6%)
Knee (16.1%)
Lower leg 0.9%)
Patella .6%)
Pelvis, hip, buttocks 7.3%)
Upper leg (22.6%)
Type Bursitis 1 (0.7%)
Concussion 9 (6.6%)
Disc pathology 2 (1.5%)
Dislocation/subluxation 2 (1.5%)
Dysfunction ( facet joint, 6 (4.4%)
spondylolysis,{§pbndylolisthesis)
Fracture 2 (1.5%)
Intf@- lar derangement 6 (4.4%)
& , labral tear,
aC@tabular impingement)
O syndromes 22 (16.1%)
31 (22.6%)
40 (29.2%)
Stress fracture 2 (1.5%)
Synovitis 1 (0.7%)
Tendinitis 12 (8.8%)
Other 1 (0.7%)
Onset Acute 90 (65.7%)
Chronic 47 (34.3%)
Surgery No 131 (95.6%)
Yes 6 (4.4%)
Total prospective injuries 137
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Table 3. Results of All Athletes Univariate Cox Regression Predicting Prospective Injury

Risk
Variable HR 95% CI P value
Sex (ref: male) 1.29 (0.91, 1.83) 0.16
BMI (ref: <25 kg/m?) 1.23 (0.84, 1.82) 0.29
Previous injury (ref: no) 1.09 (0.76, 1.54) 0.64
Reference sport: cross-country
Basketball 3.12 (1.51, 6.44) 0.002
Softball 3.49 (1.61, 7.54) 0.002
Soccer 2.78 (1.46,5.31) 0.002
Tennis 1.70 (0.77, 3.76) 0.19

Volleyball 1.78 (0.75, 4.19) \ 0.19
N @
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Table 4. Results of Sex-Stratified Univariate Cox Regression Predicting Prospective Injury

Risk
Female Male
Variable HR 95% CI P value | HR 95% CI P value
BMI (ref: <25 kg/mz) 0.80 | (0.48,1.36) | 0.41 2.21 (1.20,4.07) | 0.01
Previous injury (ref: no) 0.82 ] (0.53,1.28) |0.39 1.74 (0.95,3.19) | 0.07
Reference sport: cross-country
Basketball 3.07 | (1.09, 8.64) | 0.03 3.20 (1.13,9.03) | 0.03
Softball 3.44 | (1.26,9.42) | 0.02 NA NA NA
Soccer 3.21|(1.24,8.32) |0.02 2.48 (1.03,5.99) | 0.04
Tennis 2.26 1 (0.74,6.91) |0.15 . (0.40, 3.91) | 0.70
Volleyball 1.79 | (0.61,5.25) |0.29 N NA
’\K
L
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Table S. Results of the Multivariate Cox Regression Predicting Prospective Injury Risk

Variable ? HR 95% CI P value
Sex (ref: male) 1.55 (1.00, 2.39) 0.05
BMI (ref: <25 kg/m?) 1.56 (0.83, 2.94) 0.17
Reference sport: cross-country
Basketball 291 (1.37, 6.18) 0.005
Softball 3.30 (1.47,7.42) 0.003
Soccer 2.76 (1.44,5.32) 0.002
Tennis 1.82 (0.82, 4.04) 0.14
Volleyball 1.61 (0.66, 3.89) 0.29
Sex * BMI interaction 0.44 (0.19, 1.00) 0.05

# Multivariate model included all univariate predictors that displayed a K]ue<0.3.

.\{a

&
N
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Figure 2. Kaplan-Meier survival curve depicting the risk for prospective injury between

individuals with and without previous injury history.
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Figure 4. Kaplan-Meier survival curve depicting prospective injury risk between males (A)

and females (B) with BMI <25 kg/m? and BMI >25 kg/m?.
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