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Context: Access to athletic trainers (ATs) in high schools is
crucial for student-athlete (SA) safety. Although most high
schools in the United States have access to athletic training
services (ATS), no authors have longitudinally compared ATS
trends between public (PUB) and private (PVT) school sectors.

Objective: To compare ATS trends between PUB and PVT
schools from the 2018–2019 through 2022–2023 academic years.

Design: Longitudinal cross-sectional study.
Setting: Online survey.
Main Outcome Measure(s): High school responses to the

Athletic Training Locations and Services survey from all 50 US
states and the District of Columbia were queried from the 2018–
2019 to 2022–2023 academic years. Average numbers of SAs
(SAs), sports (Sports), full-time ATs (FtATs), part-time ATs (PtATs),
and the sum of full-time and part-time ATs (ATs), along with the
average weekly contracted hours (CHrs) and actual hours (AHrs)
per school, and ratios of SAs :ATs, Sports :ATs, CHrs :SAs,
CHrs :Sports, AHrs :SAs, and AHrs :Sports were examined to
track ATS trends over 5 years and compare PUB vs PVT schools.

Results: Public schools had higher SAs and Sports vs PVT
schools (both P , .001). Private schools had higher ATs, CHrs,
and AHrs than PUB schools (all P , .050). Ratios of SAs : ATs
and Sports : ATs were higher in PUB schools, whereas
CHrs : SAs, AHrs : SAs, CHrs : Sports, and AHrs : Sports were
higher in PVT schools (all P , .050). From 2018–2019 to 2022–
2023, PUB schools increased Sports and Sports : ATs; PVT
schools increased SAs, Sports, ATs, and SAs : ATs (all P ,
.050). Over the years, PUB schools decreased CHrs : Sports
and AHrs : Sports; PVT decreased CHrs : SAs, AHrs : SAs,
CHrs : Sports, and AHrs : Sports. FtATs increased in both sec-
tors, whereas PtATs decreased in only PVT schools.

Conclusions: Overall, ATS were more extensively provided
in PVT schools, based on ATs and ATS hours. Both sectors
increased FtATs, which is encouraging. However, as SAs and
Sports increased, ATS provided per SA and sport declined.

Key Words: sports, athletes, student health services,
safety

Key Points

• Both public and private school sectors experienced changes in athletic training services trends over 5 years.
• Full-time athletic trainers increased and part-time athletic trainers decreased in both sectors.
• Public schools had more student-athletes and sports per athletic trainer, whereas private schools provided more athletic
training service hours per student-athlete and sport.

Sports participation of student-athletes (SAs) in high
schools (HSs) has steadily increased over the past
50 years.1 Although a temporary decrease occurred

during the last 5 years due to COVID-19, data suggest a
rapid rebound in the most recent year, with over 7 800 000
HS SAs participating in sports in 2022–2023.1 Although
physical activity in adolescents improves physical and
mental health, enhances social interactions, and promotes
cognitive self-regulation,2 sports participation inevitably
involves injury risk.3 About 40% of adolescent athletes

experience sports-related injuries, with higher rates among
those aged 14 to 17.4 Moreover, catastrophic injuries and
sudden death among HS SAs have been consistently
reported. According to a 40-year survey by the National
Center for Catastrophic Sport Injury Research, HS SAs
have accounted for 79% of all college and HS catastrophic
injuries.5 Additionally, from 2007 to 2015, 45 sudden
deaths in American youth sports were reported, with a
mean age of 13 and an incidence rate of 1.83 deaths per
10 million athlete-years.6
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In 1999, the American Medical Association recom-
mended that certified athletic trainers (ATs) be on-site at all
HSs with athletics to ensure early recognition and immedi-
ate treatment of sports-related injuries.7 Athletic trainers
are highly qualified health care professionals who deliver
various services, including injury prevention, emergency
care, and rehabilitation.8 The National Athletic Trainers’
Association (NATA), the Board of Certification, and the
Commission on Accreditation of Athletic Training Educa-
tion emphasize the need for on-site ATs to prevent and
manage sudden deaths during practices and games,9,10 with
trained ATs leading to 83% survival rates for sudden car-
diac arrest in the HS setting.11

Previous authors have investigated AT access in HSs.12–15

Authors analyzing data from 2015–2016 to 2017–2018
reported that 66% of US HSs with interscholastic athletic
programs provided athletic training services (ATS),15 a 35%
increase from 1998.7 Despite this increase, differences in the
percentage of schools receiving ATS were reported between
public (PUB) and private (PVT) HSs. Additionally, when
ATS were categorized by weekly service hours—full-time
ATS (�30 hours per week) and part-time ATS (,30 hours
per week)—sector-based differences were also noted. Pike
et al14 reported that a higher percentage of PUB schools
received ATS compared with PVT schools, with Huggins
et al15 supporting this by reporting 14% greater access to
ATS and 4% more access to full-time ATS in PUB schools
than in PVT schools.
A comprehensive analysis of ATS between PUB and PVT

HSs is essential for identifying gaps in health care services
that may place SAs in 1 school sector at a higher risk than
those in the other. Although previous authors have addressed
ATS accessibility between HS sectors, there is still a lack of
knowledge on how PUB and PVT schools differ in the overall
extent and characteristics of ATS, such as the average number
of ATs (full-time or part-time), ATS hours provision, and ATS
allocation per SA and per sport. Furthermore, no authors have
tracked how ATS trends have changed longitudinally.
Therefore, the primary objectives of our study were (1)

to examine ATS trends in PUB and PVT schools over a
5-year period and (2) to compare the extent and characteris-
tics of ATS provision between school sectors using detailed
statistical analysis. By analyzing ATS from diverse per-
spectives using novel variables, we aimed to provide valu-
able evidence for future research on ATS, determine the
current standard of care related to ATS, and understand the
trends in health care of both PUB and PVT HSs.

METHODS

Among all PUB and PVT HSs with interscholastic athlet-
ics for grades 9 to 12 across all US states and the District of
Columbia, schools that provided ATS and submitted Athletic
Training Locations and Services (ATLAS) surveys were
examined. The ATLAS project, an initiative launched by the
Korey Stringer Institute in collaboration with NATA, sys-
temically collects data on ATS provided in US HSs from
surveys submitted by ATs employed at these schools. The
detailed methodology is outlined in Huggins et al.15 To rep-
resent the population more accurately, any state that had a
survey response rate,20% in at least 1 academic year (AY)
between 2018–2019 and 2022–2023 was excluded from all
analyses across the entire study period.

Survey responses on the number of SAs, sports, ATs, and
weekly contracted and actual ATS hours at each school
were collected and analyzed. AT employment status was
categorized based on contracted hours: full-time for 30 or
more hours per week, part-time for less. Additionally, SAs
and sports per AT and average weekly contracted and actual
ATS hours per SA and per sport were calculated to deter-
mine the extent of ATS provided per SA and per sport.
Consequently, 13 variables (7 absolute and 6 ratios) were
constructed in this study, with details and definitions pro-
vided in Table 1. Athletic training services trends were ana-
lyzed by tracking year-to-year changes in all variables over
5 AYs (2018–2019 to 2022–2023) for PUB and PVT
schools, comparing the 2 school types. The ATLAS survey
did not include questions on ATs’ contracted and actual
hours before the 2019–2020 AY. Therefore, analyses of
weekly contracted ATS hours (CHrs), weekly actual ATS
hours (AHrs), CHrs : ATs, AHrs : ATs, CHrs : Sports, and
AHrs : Sports were conducted over a 4-year period from
2019–2020 to 2022–2023, rather than a 5-year period.

Statistical Analysis

A robust linear mixed-effects model was used to analyze
the response variables.16 Missing or unbalanced data,
including states excluded due to low response rates, were
effectively handled by the robust linear mixed-effects
model to provide valid estimates. In this study, the model’s
random effects accounted for state variability and down-
weighted outliers, and fixed effects included school type,
year, and their interaction. A threshold of P , .05 was
applied to evaluate group, year, and interaction effects as
well as pairwise year-to-year differences across all 13 vari-
ables. All statistical analyses were performed using the
robust package in R statistical software (version 4.4.1; R
Foundation for Statistical Computing) within RStudio
Environment (version 2023.09.0; Posit, PBC).

RESULTS

The numbers of schools providing ATS and response
rates for PUB, PVT, and combined HSs for each AY from
2018–2019 to 2022–2023 are shown in Table 2. Schools in

Table 1. Absolute and Calculated Variables Representing Per-

School Average

Variable Abbreviation

Absolute variables

Number of student-athletes SAs

Number of sports Sports

Number of athletic trainers ATs

Number of full-time athletic trainers FtATs

Number of part-time athletic trainers PtATs

Weekly contracted ATS hours CHrs

Weekly actual ATS hours AHrs

Calculated variables

Ratio of SAs to ATs SAs : ATs

Ratio of Sports to ATs Sports : ATs

Ratio of CHrs to SAs CHrs : ATs

Ratio of AHrs to SAs AHrs : ATs

Ratio of CHrs to Sports CHrs : Sports

Ratio of AHrs to Sports AHrs : Sports

Abbreviation: ATS, athletic training services.
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Alaska were excluded from both PUB and PVT school
analyses, and schools in Alabama, Mississippi, and West
Virginia were excluded from the PVT school analyses due
to low response rates (,20%). Consequently, the study
included HSs from 49 states and the District of Columbia
for PUB HSs and 46 states and the District of Columbia for
PVT HSs. The 4- or 5-year mean values and 95% CIs for
all 13 variables by school sector are presented in Table 3,
with significant differences between groups and year-to-
year changes within each sector indicated.

SAs and Sports

Figure 1 illustrates 5-year trends in SAs and Sports for
PUB and PVT schools. Significant group 3 time interac-
tions were observed for SAs from 2019–2020 to 2022–2023
(P ¼ .041), 2020–2021 to 2022–2023 (P ¼ .001), and
2021–2022 to 2022–2023 (P ¼ .044).
Group Comparison of PUB vs PVT Schools. Overall,

PUB schools had 44.21% more SAs (values presented as
mean difference [MD]; 95% CI; P value) (MD ¼ 126.19;
95% CI ¼ 101.14, 151.20; P , .001) and 7.13% more
Sports (MD ¼ 1.22; 95% CI ¼ 0.74, 1.70; P , .001) than
PVT schools. Yearly differences revealed that PUB schools
had consistently more SAs and Sports than PVT schools.
Public schools had more SAs by 46.10% (MD ¼ 127.46) in
2018–2019, 46.87% (MD ¼ 129.15) in 2019–2020, 47.68%
(MD ¼ 135.48) in 2020–2021, 44.98% (MD ¼ 128.96) in
2021–2022, and 36.43% (MD ¼ 109.92) in 2022–2023 than
PVT schools (all P , .001). Similarly, PUB schools had
more Sports by 7.38% (MD ¼ 1.23) in 2018–2019, 8.40%
(MD ¼ 1.40) in 2019–2020, 7.65% (MD ¼ 1.32) in 2020–
2021, 6.16% (MD ¼ 1.07) in 2021–2022, and 6.18%
(MD ¼ 1.10) in 2022–2023 (all P, .001).
Longitudinal Trends: Comparison Between 2018–

2019 and 2022–2023. SAs remained stable in PUB schools
(MD(2022–2023–2018–2019) ¼ 7.66; 95% CI ¼ �5.00, 20.31;
P ¼ .465), whereas PVT schools increased by 9.11%
(MD(2022–2023–2018–2019) ¼ 25.20; 95% CI ¼ 12.00, 38.39;
P , .001). Sports increased in both sectors by 5.18% in
PUB (MD(2022–2023–2018–2019) ¼ 0.93; 95% CI ¼ 0.51, 1.34;
P, .001) and 6.36% in PVT (MD(2022–2023–2018–2019) ¼ 1.06;
95% CI¼ 0.63, 1.49; P, .001) schools.

ATs

Figure 2 presents an overview of 5-year trends in ATs,
full-time ATs (FtATs), and part-time ATs (PtATs) by school
type.
Group Comparison of PUB vs PVT Schools. Overall,

PVT schools had 7.49% more ATs than PUB schools (MD ¼
0.09; 95% CI ¼ 0.01, 0.18; P ¼ .027), with yearly differences

of 7.63% (MD ¼ 0.09) in 2018–2019, 7.39% (MD ¼ 0.09) in
2019–2020, 6.85% (MD ¼ 0.09) in 2020–2021, 7.89%
(MD ¼ 0.10) in 2021–2022, and 7.71% (MD ¼ 0.10) in
2022–2023 (all P , .050). No significant changes were
observed between school sectors for FtATs (MD(PVT�PUB) ¼
0.07; 95% CI ¼ �0.01, 0.16; P ¼ .085) or PtATs
(MD(PVT�PUB) ¼ 0.02; 95% CI¼ �0.03, 0.06; P¼ .426).
Longitudinal Trends: 5-Year Comparison Between

2018–2019 and 2022–2023. ATs remained unchanged in
PUB schools (MD ¼ 0.03; 95% CI ¼ 0.00, 0.06; P ¼
.051), whereas PVT schools experienced a 2.47% increase
(MD ¼ 0.03; 95% CI ¼ 0.00, 0.06; P ¼ .031). FtATs
increased in both sectors by 7.88% in PUB schools (MD ¼
0.06; 95% CI ¼ 0.02, 0.10; P ¼ .001) and 7.11% in PVT
schools (MD ¼ 0.06; 95% CI ¼ 0.02, 0.11; P ¼ .002). Part-
time ATs decreased by 11.27% in PUB schools (MD ¼
�0.05; 95% CI ¼ �0.10, �0.00; P ¼ .022), whereas they
remained stable in PVT schools (MD ¼ �0.02; 95% CI ¼
�0.03, 0.07; P ¼ .828).

ATS Hours

Figure 3 illustrates the 4-year trends in CHrs and AHrs
(2019–2020 to 2022–2023) by school type.
Group Comparison of PUB Versus PVT Schools Over

the Observed Period. Overall, PVT schools had 10.54%
greater CHrs (MD ¼ 3.92; 95% CI ¼ 0.51, 7.33; P ¼ .024)
and 10.00% (MD ¼ 3.98) greater AHrs than PUB schools.
Yearly differences revealed that PUB schools had greater
CHrs by 10.62% (MD ¼ 3.96) in 2019–2020, 10.33%
(MD ¼ 3.83) in 2020–2021, 10.69% (MD ¼ 3.96) in
2021–2022, and 10.46% (MD ¼ 3.92) in 2022–2023,
whereas AHrs were 10.54% (MD ¼ 4.22) higher in 2019–
2020, 9.90% (MD ¼ 3.96) in 2021–2022, and 10.42%
(MD ¼ 4.15) in 2022–2023 (all P, .050).
Longitudinal Trends: Comparison Between 2019–

2020 and 2022–2023. No significant changes were
observed in either CHrs or AHrs for both PUB (CHrs:
MD ¼ 0.25; 95% CI ¼ �0.58, 1.09; P ¼ .868; AHrs:
MD ¼ �0.20; 95% CI ¼ �1.08, 0.67; P ¼ .931) and PVT
schools (CHrs: MD ¼ 0.22; 95% CI ¼ �0.65, 1.09; P ¼
.919; AHrs: MD ¼ �0.27; 95% CI ¼ �1.18, 0.64; P ¼
.869) schools.

SAs and Sports per AT

Five-year trends in SAs : ATs and Sports : ATs ratios for
PUB and PVT schools are illustrated in Figure 4. Signifi-
cant group 3 time interactions for SAs : ATs were observed
from 2020–2021 to 2022–2023 (P ¼ .006) and 2021–2022
to 2022–2023 (P ¼ .044).

Table 2. Response Rates and Total Schools Providing ATS by Academic Year

Academic

Year

Total Schools

Providing ATSa

Combined Response Rate

(PUB þ PVT), % (No.)

PUB Response

Rate, % (No.)

PVT Response

Rate, % (No.)

2018–2019 11303 57 (7198) 57 (6024) 56 (1174)

2019–2020 13472 58 (8514) 68 (7113) 67 (1401)

2020–2021 11303 63 (6605) 63 (5556) 61 (1049)

2021–2022 12008 67 (7402) 67 (6246) 65 (1156)

2022–2023 11109 66 (6877) 67 (5814) 64 (1063)

Abbreviations: ATS, athletic training services; PUB, public schools; PVT, private schools.
a Total based on the known calculated number of schools from the Athletic Training Locations and Services database.
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Group Comparison of PUB Versus PVT Schools.
Overall, PUB schools had a 52.93% higher SAs : ATs ratio
(MD ¼ 110.59; 95% CI ¼ 90.50, 130.68; P , .001) and
11.92% higher Sports : ATs ratio (MD ¼ 1.74; 95% CI ¼
0.71, 2.76; P ¼ .001) than PVT schools. Yearly differences
revealed that PUB schools consistently had higher values
for both ratios than PVT schools. Public schools had a
higher SAs : ATs ratio by 53.30% (MD ¼ 110.37) in
2018–2019, 55.77% (MD ¼ 113.53) in 2019–2020,
56.45% (MD ¼ 117.29) in 2020–2021, 54.63% (MD ¼
114.02) in 2021–2022, and 44.50% (MD ¼ 97.76) in
2022–2023 (all P , .001). The Sports : ATs ratio was also
higher in PUB schools by 11.93% (MD ¼ 1.52) in 2018–
2019, 14.67% (MD ¼ 1.85) in 2019–2020, 14.48%
(MD ¼ 1.86) in 2020–2021, 13.75% (MD ¼ 1.77) in
2021–2022, and 12.82% (MD ¼ 1.68) in 2022–2023 (all
P , .010).
Longitudinal Trends: 5-Year Comparison (2018–2019

to 2022–2023). The SAs : ATs ratio remained unchanged in
PUB schools (MD ¼ �0.02; 95% CI ¼ �10.83, 10.79;

P ¼ 1.000), whereas PVT schools experienced an increase
of 6.08% (MD ¼ 12.59; 95% CI ¼ 1.32, 23.86; P ¼ .020).
The Sports : ATs ratio increased by 3.34% in PUB schools
(MD ¼ 0.48; 95% CI ¼ 0.05, 0.90; P ¼ .019), whereas
there was no change in PVT schools (MD ¼ 0.32; 95%
CI ¼ �0.12, 0.76; P ¼ .278).

ATS Hours per SA

The 4-year trends in CHrs : SAs and AHrs : SAs for PUB
and PVT schools are illustrated in Figure 5A and 5B.
Group Comparison of PUB vs PVT Schools. Overall,

PVT schools had a 49.79% higher CHrs : SAs ratio (MD ¼
0.05; 95% CI ¼ 0.04, 0.06; P , .001) and 47.57% higher
AHrs : SAs ratio (MD ¼ 0.05; 95% CI ¼ 0.04, 0.06; P ,
.001) than PUB schools. Yearly analyses revealed that the
CHrs : SAs ratio in PVT schools was consistently higher by
50.82% (MD ¼ 0.05) in 2019–2020, 51.92% (MD ¼ 0.05)
in 2020–2021, 50.74% (MD ¼ 0.05) in 2021–2022, and
45.99% (MD ¼ 0.04) in 2022–2023 (all P , .001). The

Figure 1. Average number of A, student-athletes, and B, sports per school from the 2018–2019 to 2022–2023 academic years. Data are
presented as mean and 95% CI values for the variables shown. ***P < .001 for significance of group effects. $, P < .050; $$, P < .010;
$$$, P < .001 for group 3 time interaction significance. Abbreviations: PUB, public schools; PVT, private schools; SAs, the average
number of student-athletes per school; Sports, the average number of sports per school.

Figure 2. Changes in the average number of A, total; B, full-time; and C, part-time athletic trainers per school from the 2018–2019 to
2022–2023 academic years. Data are presented as mean and 95% CI values for the variables shown. *P < .050 for significance of group
effects. Abbreviations: ATs, the average number of athletic trainers per school; FtATs, the average number of full-time athletic trainers
per school; PtATs, the average number of part-time athletic trainers per school; PUB, public schools; PVT, private schools.
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AHrs : SAs ratio in PVT schools was also consistently
higher by 48.30% (MD ¼ 0.05) in 2019–2020, 49.12%
(MD ¼ 0.05) in 2020–2021, 47.35% (MD ¼ 0.05) in
2021–2022, and 45.39% (MD ¼ 0.05) in 2022–2023 (all
P, .001).
Longitudinal Trends: Comparison Between 2019–

2019 and 2022–2023. Both ratios remained unchanged in
PUB schools (CHrs : SAs: MD ¼ �0.00; 95% CI ¼ �0.01,
0.00; P ¼ .675; AHrs : SAs: MD ¼ �0.00; 95% CI ¼
�0.01, 0.00; P ¼ .050), whereas PVT schools decreased in
CHrs : SAs by 4.95% (MD ¼ �0.01; 95% CI ¼ �0.01,
�0.00; P , .001) and in AHrs : SAs by 5.72% (MD ¼
�0.01; 95% CI ¼ �0.01, �0.00; P, .001).

ATS Hours per Sport

Four-year trends in CHrs : Sports and AHrs : Sports
ratios for PUB and PVT schools were illustrated in
Figure 5C and 5D.
Group Comparison of PUB Versus PVT Schools.

Overall, PVT schools had a 14.13% higher CHrs : Sports
ratio (MD ¼ 0.29; 95% CI ¼ 0.11, 0.47; P ¼ .002) and
12.95% higher AHrs : Sports ratio (MD ¼ 0.29; 95% CI ¼
0.08, 0.49; P ¼ .007) than PUB schools. Yearly differences
revealed that PVT schools had a consistently higher
CHrs : Sports ratio by 14.98% (MD ¼ 0.32) in 2019–2020,
14.59% (MD ¼ 0.30) in 2020–2021, 14.00% (MD ¼ 0.29)

in 2021–2022, and 12.94% (MD ¼ 0.26) in 2022–2023 (all
P, .010). Similarly, PVT schools had a consistently higher
AHrs : Sports ratio by 14.14% (MD ¼ 0.32) in 2019–2020,
12.83% (MD ¼ 0.28) in 2020–2021, 12.42% (MD ¼ 0.27)
in 2021–2022, and 12.31% (MD ¼ 0.26) in 2022–2023 (all
P, .050).
Longitudinal Trends: Comparison Between 2019–

2020 and 2022–2023. The ratio of CHrs : Sports decreased
by 3.24% in PUB schools (MD ¼ �0.07; 95% CI ¼
�0.13, �0.01; P ¼ .013) and by 4.94% in PVT schools
(MD ¼ �0.12; 95% CI ¼ �0.18, �0.06; P , .001). The
AHrs : Sports ratio decreased by 4.62% in PUB schools
(MD ¼ �0.10; 95% CI ¼ �0.17, �0.04; P , 0.001) and
by 6.16% in PVT schools (MD ¼ �0.16; 95% CI ¼ �0.22,
�0.10; P , .001).

DISCUSSION

This is the first longitudinal study to compare ATS
between PUB and PVT HSs. Even among schools providing
ATS, the extent and characteristics can vary, and we
explored how they differ by school type. We quantified the
number of ATs (sum of full-time and part-time ATs), Ft ATs,
and Pt ATs, along with weekly ATS hours provided, and
used 6 novel ratios for more in-depth analysis: SAs : ATs,
Sports : ATs, CHrs : SAs, AHrs : SAs, CHrs : Sports, and
AHrs : Sports to assess the extent of ATS coverage between

Figure 3. Changes in the average A, weekly contracted athletic training service hours per school (CHrs), and B, weekly actual athletic
training service hours per school (AHrs) from the 2018–2019 to 2022–2023 academic years. Data are presented as mean and 95% CI val-
ues for the variables shown. *P < .050 for significance of group effects. Abbreviations: PUB, public schools; PVT, private schools.

Figure 4. Five-year changes in A, the ratio of the average number of student-athletes to the average number of athletic trainers per
school, and B, the ratio of the average number of sports to the average number of athletic trainers per school from the 2018–2019 to
2022–2023 academic years. Data are presented as mean and 95% CI values for the variables shown. **P < .010. ***P < .001 for signifi-
cance of group effects. $, P < .050; $$, P < .010 for group 3 time interaction significance. Abbreviations: ATs, the average number of
athletic trainers per school; PUB, public schools; PVT, private schools; SAs, the average number of student-athletes per school; Sports,
the average number of sports per school.
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PUB and PVT schools. This approach allowed us to investi-
gate how many SAs and sports were allocated per AT on
average and how many AT hours were allocated per SA and
per sport in PUB versus PVT schools over the observed
years. These data are crucial because they benchmark the
current extent of ATS in the United States. Furthermore,
these data will contribute to establishing and improving
health care in the form of ATS in PUB and PVT schools
nationwide.

ATs and Hours of ATS

Comparison Between PUB and PVT Schools. Notably,
PVT schools employed a greater number of ATs per school
and provided more weekly contracted and actual ATS hours
compared with PUB schools. In HS settings, an AT is typi-
cally responsible for multiple sports, many within the same
athletic season. This challenges the ability of the AT to pro-
vide care to several practices or games simultaneously.
This also has the potential to leave some sports unattended,
which is concerning, especially for sports with elevated
injury risk. Our finding suggests that PVT schools may
benefit from having multiple ATs present during congested
practice or game periods to provide care to different sports
simultaneously compared with PUB schools. An AT’s pres-
ence on-site or proximal to the athletic venue is imperative
for minimizing response and treatment time, especially

during emergencies.11 Furthermore, schools with multiple
ATs may be able to treat SAs more effectively and effi-
ciently, especially when managing many SAs in a limited
time frame. Although having a greater number of ATs does
not necessarily mean they all work simultaneously, this
finding suggests that PVT schools have the potential to
implement more diverse strategies, especially when provid-
ing ATS during overlapping sports events and when there
is a need to treat numerous SAs within a limited time
frame. Additionally, PVT schools had greater CHrs (the
average weekly contracted ATS hours per school) and
AHrs (the average weekly actual ATS hours per school)
than PUB schools.
Both findings suggest that PVT schools provide a greater

extent of ATS than PUB schools in schools with AT ser-
vices. Despite previous reports that both school sectors,
PUB and PVT, share similar barriers to hiring and employ-
ment status of ATs, such as budgetary constraints, small
school size, lack of awareness, and geographic region, how
these factors affect PUB and PVT schools differently has
not been investigated.14,15,17 This research gap in under-
standing limits the direct evidence available to explain our
findings. One potential rationale is the difference in the
available budget between the sectors. Public schools are
funded through local, state, and federal sources,18 whereas
PVT schools primarily rely on tuition.19 The average annual

Figure 5. Four-year changes in A, the ratio of the average weekly contracted athletic training service hours per school (CHrs) to the average
number of student-athletes per school; B, the average weekly actual athletic training service hours per school (AHrs) to the average number
of student-athletes per school; C, the CHrs to the average number of sports per school; and D, the AHrs to the average number of sports per
school from the 2019–2020 to 2022–2023 academic years. Data are presented as mean and 95% CI values for the variables shown. *P < .050;
**P < .010; ***P < .001 for significance of group effects. Abbreviations: PUB, public schools; PVT, private schools; SAs, the average number
of student-athletes per school; Sports, the average number of sports per school.
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tuition of PVT schools ranges from $16 144 to $22 600,19

whereas PUB schools receive an average of $15 633 to
$17 700 per pupil annually.18 Flores reported that PVT
schools with athletic programs have higher budgets and
greater community support than PUB schools.20 However,
Flores used a limited sample (67 ATs and 110 athletic
directors) within Nevada, which may not represent all US
PUB and PVT school populations.20 If we extrapolate these
findings to the national level, then greater budget allocation
could be a driving factor for the increased ATs and ATS
hours in PVT schools compared with PUB schools.
Another notable point is the high participation rate of PVT
boarding schools in this study, reflected by their high
response rate to the ATLAS survey. Within PVT HSs, vari-
ous school types exist (e.g., day, religious, and boarding),
each with different budgetary constraints and financial
resources.19 It is often assumed that schools with higher
tuition, such as 7-day boarding schools (annual tuition
.$67 270), allocate more resources to athletics.19 Cur-
rently, 156 HSs (4.3%) of all US PVT schools are regis-
tered as members of the Association of Boarding Schools,
whereas, on average, 12.07% (n ¼ 141) of PVT schools
participating in this study per AY were boarding schools.21

If we assume that the Association of Boarding Schools
includes all comprehensive PVT boarding schools, our
finding suggests that about 90% of all boarding HSs
responded to the ATLAS survey. This 90% response rate is
notably high compared with the average PVT schools’
response of 63% (n ¼ 1168) in this study. Given the limited
data on how budgets are allocated differently by school
sectors and among associations within each sector, the fol-
lowing assumptions are needed to interpret the link
between the observed higher ATLAS survey participation
among boarding schools and greater ATs and ATS hours in
PVT schools. First, PVT boarding HSs likely had higher
budgets than PUB HSs. Second, schools with higher bud-
gets may have invested more in ATS. Third, the higher par-
ticipation rate of PVT boarding HSs in the ATLAS survey
may be due to their greater likelihood of providing ATS
compared with other associations. Only when these
assumptions hold true could the higher budget in PVT HSs
explain their greater number of ATs and more ATS hours.
Longitudinal Trends. The most notable longitudinal

trend observed was that both sectors increased FtATs while
reducing PtATs. Full-time ATs, with higher contracted
hours, can theoretically provide more comprehensive cov-
erage by attending more athletic events, including prac-
tices, games, and conditioning sessions. Of note, 62% of
sudden deaths have been found to occur during practices,
highlighting the importance of comprehensive coverage
beyond just competitions.22 Schools that employ only part-
time ATs to cover just games or matches could be placing
the SAs at greater risk of not having medical care on-site in
the event of an emergency. Furthermore, full-time employ-
ees tend to be more involved in their work by taking on
higher responsibilities in their roles.23 Taking all these
aspects into account, this transition likely had a positive
impact on SAs’ safety.
We propose 2 factors that may have driven the transition

from part-time ATs to full-time ATs in HSs. First, in 2015,
the AT Strategic Alliance issued an official statement man-
dating that all AT programs transition to master’s degree
programs by 2022, placing our study period within this

transition.24 Some authors have reported differences in
career goals and understanding of the AT profession
between bachelor’s and master’s degree students, highlight-
ing how educational background may influence profes-
sional aspirations in the athletic training field. For instance,
93% of professional master’s degree students intended to
use their AT credentials for employment,25 whereas many
bachelor’s degree students used their degree as a bridge to
other careers.26 Master’s degree students also showed a
deeper, more realistic understanding of the athletic training
profession27,28 and better career placement.29 More gradu-
ates likely pursued full-time positions, viewing their career
as a long-term career rather than a stepping stone, which
encouraged schools to open more full-time positions. How-
ever, we note that it is pure speculation because no authors
have yet directly examined the impact of the transition to a
master’s degree program on AT employment status, sug-
gesting a need for further investigation.
Second, in 2018, the Korey Stringer Institute launched

the Team Up for Sports Safety (TUFSS) initiative, which is
funded in part by the National Football League and NATA,
to improve state policies for safety among HS SAs. During
TUFSS meetings, stakeholders, including athletic associa-
tions, superintendents, legislators, and medical personnel,
discuss best practices for preventing sudden death and cata-
strophic injuries among HS SAs. Authors comparing 2016–
2017 and 2019–2020 reported improvements in safety poli-
cies for HS SAs related to preventing sudden death and cat-
astrophic injuries, suggesting a potential contribution from
TUFSS.30 These authors observed policy improvements in
areas such as exertional heatstroke, emergency prepared-
ness, and sudden cardiac arrest, which were directed
toward emphasizing the essential roles of on-site health
care professionals and the provision of comprehensive
medical care to enhance SAs’ safety.30 Notably, the first
TUFSS meeting took place after the beginning of this
study, and until the last observed AY of 2022–2023, the
meetings were held in 40 states and the District of Colum-
bia, with several states hosting multiple meetings. If we
consider TUFSS as a potential driver of policy adoption for
improving the safety across HS SAs, and assuming these
policies continued to be adopted throughout the observed
period, it is plausible to speculate that the increase in FtATs
observed in our study reflects the impact of TUFSS efforts
and the subsequent enhancements in policy adoption. How-
ever, this remains pure speculation until future researchers
clarify the causal effects of TUFSS on policy adoption and
ATS trends.

ATs and Hours of ATS per SA and per Sport

Comparison Between PUB and PVT Schools. Even
among schools that have the same number of ATs and provide
the same CHrs and weekly contracted and actual ATS hours,
ATS allocation per SA and per sport may differ depending on
the number of SAs and sports. Throughout the observed years,
whereas PUB schools consistently had a greater average num-
ber of SAs and sports per school, PVT schools had a greater
average number of ATs and hours of services, both contracted
and actual hours. We observed that PVT schools had consis-
tently lower SAs :ATs and Sports : ATs ratios while having
higher CHrs : SAs, AHrs : SAs, CHrs : Sports, and AHrs : Sports
ratios throughout the observed years. These findings suggest
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that PVT schools provided a greater extent of coverage per SA
and per sport. Unlike collegiate or professional settings, in
which ATs generally cover 1 to 3 sports, HS ATs often cover
multiple sports during a season. Given this, establishing strate-
gies for allocating ATs and ATS hours to each sport and its SAs
is crucial for HSs with athletics. Although ATS may not have
been evenly distributed across all sports and their SAs in real-
world settings, these findings suggest that PVT schools may
have had an advantage in providing effective ATS allocation.
These findings may also imply that ATs in PVT schools have a
reduced SA patient load, which may improve work-life balance
compared with those in PUB schools.
Longitudinal Trends. From the first to the last observed

years (2018–2019 or 2019–2020 to 2022–2023), SAs, ATs,
CHrs, and AHrs remained stable in PUB schools. Conse-
quently, SAs : ATs, CHrs : SAs, and AHrs : SAs ratios
remained stable, indicating no change in ATS provision per
SA. Conversely, PVT schools showed an increased
SAs : ATs ratio and decreased CHrs : SAs and AHrs : SAs
ratios. According to the National Center for Education Sta-
tistics, PVT HS enrollment increased by 6.72% during the
observed period, likely contributing to the rise in SAs.31

Although SAs increased in PVT schools, CHrs and AHrs
remained unchanged, resulting in fewer ATS hours per SA,
which led to increased CHrs : SAs and AHrs : SAs ratios.
Although PVT schools increased ATs over the 5 years, this
increase was inadequate to offset the growth in SAs, leading
to an increased SAs : ATs ratio. Although it remains unclear
if these findings indicate compromised SA safety, PVT
schools may need to consider increasing AT staffing or
ATS hours to maintain previous standards of care.
Sports in both PUB and PVT schools significantly

increased between 2019–2020 and 2022–2023, whereas
CHrs and AHrs remained stable. Consequently, CHrs : Sports
and AHrs : Sports ratios decreased significantly in both sec-
tors between 2019–2020 and 2022–2023, indicating fewer
hours of ATS per sport. Furthermore, the Sports : ATs ratio
increased significantly in PUB schools between 2018–2019
and 2022–2023. Although no significant change was found
between 2018–2019 and 2022–2023 in PVT schools, a signif-
icant increase was observed from 2019–2020 to 2022–2023.
The impact of these changes on sports safety remains unclear.
If these trends suggest a reduced extent of ATS allocation per
sport or increased AT workloads, schools may need to
increase ATS hours or staff to maintain adequate coverage.

Limitations and Future Directions

Our study is not without limitations. We used the
ATLAS database and included only responding schools.
Although the ATLAS database is the most comprehensive,
reflecting current ATS status among HSs, it may not fully
represent the entire population of schools with ATS. Addi-
tionally, because the ATLAS database relies on self-
reported information from ATs, there is an inherent risk of
reporting bias. We used over 6000 surveys from schools for
each AYanalysis, some of which may have contained inac-
curate information. Although the ATLAS team has thor-
oughly cleaned data for each AY multiple times, some
inaccurate information from certain schools may remain.
Furthermore, due to the lack of evidence regarding ATS
other than the previously published ATLAS data and this
study, we acknowledge that there may be a large degree of

indirect evidence when interpreting the observations related
to ATS trends in this study. This is the first study to exam-
ine longitudinal ATS trends between PUB and PVT
schools, presenting challenges in identifying causal rela-
tionships for each observed finding due to limited available
evidence. Nevertheless, our findings serve as the founda-
tion, guiding future researchers seeking deeper insights into
ATS trends.
Future authors should focus on several key areas. First,

beyond comparing ATS between school types, researchers
should explore national changes in ATS trends in HSs and
conduct state-by-state analyses to understand how ATS
trends have evolved and differ across the United States.
Second, authors of further research should explore which
factors contribute to the variations in ATS between PUB
and PVT schools and observed longitudinal changes in
ATS trends. Last, researchers should investigate how differ-
ent ATS trends affect the safety of SAs in HSs. Although
we observed some different ATS trends between school
sectors, further studies are needed to determine how these
differences have affected SAs’ injuries and safety.

CONCLUSIONS

This study is the first longitudinal analysis to examine
the extent and characteristics of ATS, tracking trends from
2018–2019 to 2022–2023 AYs. Some differing trends were
observed between the sectors, with PVT schools providing
ATS to a greater extent than PUB schools. Both sectors
increased full-time athletic trainer positions while decreas-
ing part-time positions during the study period, which is
encouraging. However, as the number of SAs and sports
increased in schools, the extent of ATS provided per SA
and per sport has decreased in both sectors. This study may
serve as valuable evidence supporting future research on
ATS and the safety of HS SAs.
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