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Context: Immediate athletic trainer (AT) availability for acute
injuries is essential as worse long-term outcomes are associated
with delays in receiving medical care. Several factors have been
found to influence AT availability between secondary schools, but
few studies have evaluated how medical coverage varies between
athlete groups.

Objective: The purpose of this project was to identify factors
that impact the time to AT evaluation following acute sport-related
injury in a secondary school setting.

Design: Cross-sectional study.

Setting: Retrospective analysis of deidentified patient records
via the Athletic Training Practice-Based Research Network.

Patients or Other Participants: High school athletes diag-
nosed with an acute sport-related injury during in-season play from
2010 to 2023.

Main OutcomeMeasure(s): Time to AT evaluation was mea-
sured as the number of days between injury onset, reported by the
patient, and AT evaluation.

Results: This report consists of 17 354 patient cases repre-
senting 20 different sports. Overall, 46.9% (n ¼ 8138) of patients
who sustained an injury during in-season play were evaluated
by an AT the same day (range, 0–14 days). Significant group
differences were reported for sex (P , .001), setting (P , .001),
and sport level (P , .01), with female athletes and in-game injuries
associated with longer times to AT evaluation. Freshmen were
evaluated sooner than junior varsity (P, .01) and varsity (P, .001)
athletes. No difference was observed between junior varsity and
varsity athletes (P ¼ .34).

Conclusions: Almost half of patients received medical care
within 24 hours following an acute injury during in-season play,
highlighting how qualified health care is accessible for many
student-athletes through ATs in the secondary school setting.
Differences in time to AT evaluation may be attributable to sex
discrepancies in immediate medical coverage between sports and
injury reporting patterns among athletes.
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Key Points

• Almost half of patients who sustained an acute injury during in-season play were evaluated by an athletic trainer within
24 hours of injury.

• Female athletes, athletes playing at the junior varsity or varsity level, and athletes who sustained an injury during a
game were associated with longer time to athletic trainer evaluation.

• Time from injury to athletic trainer evaluation may be a more sensitive measure of athletic trainer accessibility.

Secondary school athletic trainers (ATs) are in a unique
position to provide youth athletes with direct access to
care by quickly recognizing and treating a multitude

of injuries and conditions. Access to athletic training services
at secondary schools is associated with positive health outcomes,
including a reduced injury rate and increased awareness and
knowledge of certain sport-related injuries such as concus-
sions.1,2 Schools that employ ATs are more likely to have
emergency action plans, heat-illness policies, and automated
external defibrillators and thus are better prepared to handle
medical emergencies, which can ultimately reduce the risk of
catastrophic injury and death.3,4 Overall, student-athletes have
access to a better quality of medical care if athletic training

services are available to them.5 However, delays in receiving
medical care following an injury can result in worse long-
term health outcomes for the athlete, including an increased
time to recovery following concussion and increased incidence
of recurrent ankle sprains.6,7 Although the literature regarding
delays in receiving medical care, specifically from an AT, is
scarce, several factors have been found to affect the availability
of athletic training services at secondary schools.
Secondary schools are less likely to provide athletic training

services in any capacity and provide a decreased level of avail-
ability if they are smaller in size, located in rural locations,
or classified as private.1,8–13 Additionally, lower socio-
economic status of the school is associated with decreased AT
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availability.1,11,14–16 This discrepancy is particularly alarming as
health care services are already less accessible to adolescents in
lower socioeconomic communities, and secondary school ATs
have the potential to decrease health disparities.11,15,17 Many of
the previously mentioned studies have measured AT availabil-
ity using employment status (full time and part time) or level
of AT availability using hours per week that the AT provides
services at the school.8,9,11,12,15 However, a different outcome
variable is needed to understand how immediate ATavailability
differs between student-athletes.
The purpose of this project was to identify factors that may

impact the time to an AT evaluation following acute sport-
related injury in the secondary school setting. We hypothe-
sized that the setting where the injury occurred, athlete sex,
and athlete sport level would be associated with an increase
or decrease in time from injury to AT evaluation.

METHODS

Design and Setting

We performed a retrospective analysis of deidentified patient
records collected within the Athletic Training Practice-Based
Research Network. All patient records were created via a
web-based electronic medical record (EMR) during routine
care by ATs within the secondary school setting. For the current
study, there was a total of 333 clinical practice sites across
40 different states that represented the South (n ¼ 13), Mid-
west (n ¼ 10), Northeast (n ¼ 8), West (n ¼ 8), and Pacific
(n ¼ 1) regions of the United States, as classified by the US
Census Bureau.18

Patients. Patients who were diagnosed with an acute
injury that occurred during in-season sport participation
between 2010 and 2023 were included in this study. All
patients were secondary school athletes receiving care from
an AT within the Athletic Training Practice-Based Research
Network. This study was determined as exempt by the institu-
tional review board at the University of Wisconsin-Madison, as
it was a retrospective analysis of deidentified patient records.
Procedures. Data were recorded in the Athletic Training

Practice-Based Research Network’s EMR by ATs who suc-
cessfully completed a training session before data collection.19

Data extraction procedures were similar to Lam et al and Mar-
shall et al.20,21 One research team member (K.C.L.) was respon-
sible for the daily management of the EMR’s regional database
and completed the data extraction for quality assurance proce-
dures.22 Patient cases were identified by the number of days
between injury onset and AT evaluation and diagnosis. Then,
using the unique identifier (ie, days since injury) associated
with each patient case, we identified and extracted the remain-
ing study variables from the EMR database for analysis.
Three Board-certified ATs and authors of this study

(M.N.R., E.C.S., and S.N.A.) independently classified each
International Classification of Disease (ICD) diagnostic
code as acute or not acute. Disagreements in classification of
an injury resulted in a discussion between the research team
until a consensus was reached. A total of 193 ICD-10 codes
were used to diagnose patients, 104 of which were determined
to be acute. Only acute injuries that were evaluated by an AT
less than or equal to 14 days from when they were sustained
were included in analyses.
Instrumentation. The CORE-AT EMR (www.core-at.

com) is a web-based documentation system that features
standard documentation forms, an injury surveillance feature,

and patient-reported outcome forms. It is Health Insurance Por-
tability and Accountability Act compliant, and in-depth descrip-
tions of the features and functionality of the CORE-AT EMR
have been described in previous investigations.19,23 Patient
characteristic variables were extracted from the demographics
form and included sex, sport, activity during injury (ie, practice
and competition), mechanism of injury, diagnosis (ICD-10
code), and days from injury to AT evaluation. Our main out-
come measure, the time to AT evaluation, was measured as the
number of days between injury onset, reported by the patient,
and ATevaluation.
Data Analysis. Mann-Whitney U and Kruskal-Wallis

tests were used to examine the effect of sex (male or
female), setting (practice or game), and sport level (fresh-
man, junior varsity [JV], or varsity) on time to AT evalua-
tion. Alpha was set a priori at P , .05. If a Kruskal-Wallis
test was significant, separate Mann-Whitney U tests were
conducted to determine where differences occurred with an
adjusted P value (P, .017). All statistical analyses were con-
ducted using SPSS 28.0 software (SPSS Inc).

RESULTS

A flow diagram on how the final dataset was reached can be
seen in Figure 1. A total of 17354 patient cases, representing
20 different sports, were included in this report. Athlete demo-
graphics can be viewed in Table 1. Football had the highest
number of patient records in this report (37.1%), followed
by basketball (16.3%), soccer (13.2%), volleyball (7%), and
track (6.1%). Athletes represented in this sample were pre-
dominantly male (61.7%) and played at the varsity level
(62.4%). Concussions (17.4%), ankle sprain/strains (12.8%),
and thigh/hip/groin sprain/strains (8.6%) were the most diag-
nosed injuries.
Overall, 46.9% (n ¼ 8138) of patients who sustained an

acute injury during in-season play were evaluated by an AT
the same day, 68.3% (n ¼ 11849) were evaluated the following
day, 76.5% (n ¼ 13271) were evaluated after 2 days, and 84%

N = 38132

N = 24245

N = 17354

All patient records created by ATs who were 
members of the AT-PBRN from 2010–2023

Final dataset of patient records 
used for statistical analyses

Included male or female high 
school athletes aged 13–18 y
who played at the freshman, 
JV, or varsity level and 
sustained an injury during an 
in-season game or practice 

Included acute injuries 
evaluated and diagnosed by 
an AT within 14 days of onset 

Figure 1. Flow diagram for selection of patient cases. Abbreviations:
AT, athletic trainer; AT-PBRN, Athletic Training Practice-Based
Research Network; JV, junior varsity.
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(n ¼ 2725) were evaluated after 3 days (Figure 2). A similar
percentage of male and female athletes were evaluated 3 days
after sustaining an injury, but a higher percentage of male ath-
letes were evaluated the same day and 1 day following injury
(male versus female; same day: 48.3% versus 44.6%; 1 day:
69.1% versus 66.9%; 2 days: 76.4% versus 76.5%; 3 days:
84.7% versus 82.9%). These percentages can be seen in
Figure 3. Significant group differences were reported for
sex (P, .001), setting (P, .001), and sport level (P ¼ .002),
with female athletes and in-game injuries associated with
longer times to AT evaluation. Furthermore, freshmen ath-
letes were evaluated sooner than JV (P ¼ .007) and varsity
(P , .001) athletes. No difference was observed between JV
and varsity athletes (P ¼ .34). Associations between athlete
variables and the number of days from injury to AT evalua-
tion are displayed in Table 2.

DISCUSSION

The most important finding of our study was that approx-
imately half of high school athletes received medical care the
same day they sustained an acute injury during in-season play,
and over 80% of athletes were evaluated 3 days following
injury. Evaluation within 72 hours is clinically relevant for
athletes who are injured during Friday night play or over the
weekend, and it also marks the end of the inflammatory phase
of tissue remodeling following injury.24 Thus, qualified health

care is accessible for many student-athletes through ATs, and
our study highlights how quickly ATs can help youth athletes
enter the health care system. However, we observed several
factors that were associated with a longer time to an AT eval-
uation following injury. Specifically, female athletes, athletes
playing at the JVor varsity level, and athletes who sustained
an injury during a game were associated with longer time to
AT evaluation.
AT employment (full time or part time) has often been used

as a proxy for AT accessibility in the literature, but the avail-
ability of an AT at a school does not necessarily represent their
accessibility to different groups of student-athletes.8,9,12 It
is possible that the time to AT evaluation may be a more sen-
sitive measure of AT availability than AT employment and,
thus, a better representation of AT accessibility within this
population. Associations between general availability of AT
services and secondary school factors such as size, type (ie,
public versus private), geographic location, and socioeconomic
status are well established, but very few studies have observed
medical coverage discrepancies between sport, sport level, and
gender. We believe we are the first study to quantify AT
availability as the time to AT evaluation following injury
and evaluate differences in AT availability between different
athlete groups and settings.
Several publications have investigated differences in sideline

medical coverage between sports in the secondary school

Table 1. Athlete Demographicsa

Male Female

n, % 10 708 (61.7) 6646 (38.3)

Age, years 15.6 6 1.3 15.4 6 1.23

Time to AT evaluation, days 1.00 (0.00–2.00) 1.00 (0.00–2.00)

Sport level, frequency (%)

Freshman 1257 (11.7) 794 (11.9)

Junior varsity 2656 (24.8) 1812 (27.3)

Varsity 6795 (63.5) 4040 (60.8)

Abbreviations: AT, athletic trainer.
a Data are shown as frequency (%), mean6 SD, or median (interquartile
range).

Figure 2. Days from acute injury to athletic trainer evaluation for
all patient cases.
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Figure 3. Days from acute injury to athletic trainer evaluation
between male and female secondary school athletes.

Table 2. Effects of Sex, Setting, and Sport Level on the Time From

Injury to Athletic Trainer Evaluation

Independent

Variable n (%) Mean 6 SD Median (IQR)

P

Value

Sex

Male 10 708 (61.7%) 1.62 6 2.59 1.00 (0.00–2.00) ,.001b

Female 6646 (38.3%) 1.81 6 2.82 1.00 (0.00–2.00)

Setting

Practice 8930 (51.5%) 1.51 6 2.77 0.00 (0.00–1.00) ,.001b

Game 8424 (48.5%) 1.89 6 2.57 1.00 (0.00–3.00)

Sport level

Freshmana 2051 (11.8%) 1.56 6 2.59 0.00 (0.00–2.00) .002b

Junior

varsity 4468 (25.7%) 1.63 6 2.58 1.00 (0.00–2.00)

Varsity 17 354 (62.4%) 1.69 6 2.68 1.00 (0.00–3.00)

Abbreviations: IQR, interquartile range; SD, standard deviation.
a Signifies significant between-group differences between freshman
and junior varsity and between freshman and varsity (P , .017).

b Significant between groups using Mann-Whitney U or Kruskal-Wallis
tests (P, .05).
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setting. These studies surveyed high school athletic directors
or coaches, and both found that the largest disparity in imme-
diate medical coverage was between football and all other
sports, regardless of sex.25,26 Subanalyses of our dataset showed
similar results, as no statistical significance was found for the
time to AT evaluation between sex when football was removed
(male, n ¼ 4312; female, n ¼ 6598; P ¼ .691). However, sex
discrepancies in the time to a medical evaluation and availabil-
ity of medical care following an injury may still exist. We
found a significant difference in the time to an AT evaluation
between male and female athletes for several sex-equivalent
sports, such as basketball (male, n ¼ 1264; female, n ¼ 1558;
P ¼ .047) and soccer (male, n ¼ 841; female, n ¼ 1442; P ¼
.47), but not in track (male, n ¼ 472; female, n ¼ 579; P ¼
.71). Male basketball athletes who sustained an acute injury
during in-season play were evaluated sooner, on average, and
a higher percentage were evaluated within 24 hours than
female basketball athletes (days to evaluation: male ¼ 1.456
2.46 and female ¼ 1.62 6 2.59; percentage of athletes evalu-
ated within 24 hours: male ¼ 48.3% and female ¼ 45.1%).
Similar results were found for soccer athletes (days to evalua-
tion: male ¼ 1.65 6 2.69 and female ¼ 1.8 6 2.71; percent-
age of athletes evaluated within 24 hours: male ¼ 45.7% and
female ¼ 41.1%). Thus, more research is needed to under-
stand how and why the availability of medical care may
differ between male and female athletes overall and in sex-
equivalent sports.
Injury reporting patterns may help explain why athletes

were evaluated sooner if they sustained an injury during practice
or played at the freshman level than athletes who were injured
during a game and athletes playing at the varsity and JV levels.
For example, some athletes may not be as forthcoming about
sustaining an injury as others for a variety of reasons. They may
not understand the extent of their injury, or, as concussion
research shows, athletes may choose not to report their injury for
fear of being removed from participation.27 This may explain
why there was an increased time to AT evaluation in athletes
playing at the JVand varsity levels compared with athletes play-
ing at the freshman level. For example, JV athletes may not
want to disclose an injury if they feel that participating will even-
tually allow them to play at the varsity level, and varsity athletes
may wait to report an injury if they want to keep playing in
hopes of being recruited. This fear of being removed from par-
ticipation may also explain why athletes were evaluated sooner
after sustaining an injury during practice than during games.
However, research on concussion reporting behaviors suggests
that female athletes are more likely to report concussion symp-
toms to a coach, AT, or teammate.28,29 If female athletes are
more likely to report sustaining an injury, the true discrepancy
in immediate medical coverage between male and female ath-
letes may be larger than indicated in this study. More research
on how injury reporting patterns differ between athlete sex and
sport level for a variety of injuries is needed.
Additionally, ATs may be more likely to be available for

athletes during practices, especially if they are practicing
on school grounds, than during games, which are not
always at the school where the AT is employed. This pro-
vides another explanation for why there is a decreased time
to AT evaluation for athletes who sustain an injury during
practice compared with injuries sustained during games in
the current study. The location of home athletic events may
have implications on the athlete’s access to their schools’ AT,
and additional research is needed to evaluate associations

between immediate AT availability and the proximity of home
athletic events to the athletic training clinic.
This study only included patient records for athletes who

attended a secondary school that provided AT services in
any capacity. Future research should evaluate how the time
from sustaining an injury to being evaluated by a medical
professional changes for athletes who become injured, and
their school or sports club does not provide AT services.
Approximately one-third of secondary schools in the United
States provide no AT services, and although the availability of
medical providers at club sporting events is unknown, club
sport coaches were less likely to report that ATs are responsi-
ble for medical care during practices and games than high
school coaches.8,10,30 This leaves many athletes without medi-
cal coverage during athletic participation, which is alarming
because life- or limb-threatening injuries are unpredictable
and can occur without warning during physical activity at any
level of participation.31,32

This study is not without limitations. Our main outcome
variable, the time to AT evaluation, was patient reported, and we
relied on the patient being truthful to the AT regarding how long
ago they sustained the injury. Additionally, this variable was
reported in days, and a more sensitive measure of the time to AT
evaluation, such as hours, may give researchers a better idea of
how quickly athletes are evaluated following injury and the true
discrepancies in immediate AT access between athletes. This
study did not control for school factors, such as school size,
type, and socioeconomic status, which have been found to influ-
ence general AT availability, and future studies should evaluate
how these factors may influence the time to AT evaluation fol-
lowing injury. Further, this sample of patient records included
a large percentage of male athletes who played at the varsity
level. Lastly, the large size of this dataset allowed us to find sta-
tistical significance between the groups of interest but raised
concern regarding its clinical significance. For example, female
athletes waited an additional 0.2 days to be evaluated by an AT
following injury. Although this delay in care could have detri-
mental implications in emergent conditions, how a delay of less
than a day affects long-term recovery and health outcomes in
other sport-related injuries has yet to be established.
There is undisputed importance in having qualified and

appropriate medical care readily accessible to athletes, and
our study advocates for the profession of athletic training,
as almost half of patients who sustained an acute injury
were evaluated by their secondary school AT the same day.
The National Athletic Trainers’ Association recommends that
each student-athlete should have equitable access to appropriate
medical care, regardless of sport, gender, or level of competi-
tion. However, we found several of these factors to be associ-
ated with a longer time to an AT evaluation following injury.
We recognize that if a school provides AT services in any
capacity, a single AT is typically responsible for providing
care to all student-athletes. To increase the accessibility of AT
services in the secondary school setting, school administrators
should consider hiring additional ATs, while athletic directors
and coaches may consider planning sporting events in a way
that allows the AT to be more accessible to each athlete.
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