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Professional Concerns

Evidence for Economic Evaluations of Athletic Trainer
Services

Collin Peterson, MAT, ATC; Tao Li, MD, PhD

Health Policy, College of Public Health and Human Sciences, Oregon State University, Corvallis

Objective: Literature suggests athletic trainers (ATs) can
help address health needs in a more affordable way across a
variety of settings. We aimed to assess if AT services were cost
effective when compared with no AT services or services by
other health providers.

Data Sources: We performed a key word search in 5
databases: MEDLINE (FirstSearch), PubMed, Web of Science,
SPORTDiscus, and Google Scholar. We also conducted a
generic web search to identify any informal sources that met the
eligibility criteria.

Study Selection: We used a comprehensive list of terms to
search economic evaluation studies on ATs. Studies that met all
the following criteria were included: economic evaluation studies
on AT services, original studies written in English, and studies
published in the last 10 years (2011 to present). Studies that
examined either only costs or only benefits of AT services were
excluded.

Data Extraction: We extracted data using a predefined
checklist that included major components of economic evalua-
tion and data regarding athletic training practice setting.

Results: We extracted 5 articles in our review, most of
which supported the use of AT services as economically viable.
The practice settings studied in the articles were 2 high school
settings, 2 military settings, and a community outreach program
that included several practice settings. The authors of only 1
study used a standard economic evaluation method and took
insurance status into account.

Conclusions: Our review showed that AT services can be a
cost-effective option for addressing health care needs. However,
the literature remains sparse, and an overall lack of consistency
existed in outcome measures, analytical methods, and reporting
practices, which reduced the comparability across studies.
Authors of future studies on this topic should address these
limitations, which will provide critical economic evidence to
inform decision making on investing in AT services across
various settings.

Key Words: cost-benefit analysis, cost-effectiveness anal-
ysis, return on investment, review, value of care

Key Points

� We shed light on the important role athletic trainers can have in health care and the variety of settings where athletic
trainers can improve the value of care.

� Economic evaluations of athletic trainer services remain sparse, and an overall lack of consistency existed in
analytical methods and reporting practices.

� Economic evaluation could also provide useful evidence for expanding athletic trainer services into nontraditional or
emerging practice settings.

A
thletic trainers (ATs) are allied health care
professionals who provide health services that
include injury and illness prevention, emergent

care, examination and clinical diagnosis, and rehabilitation
of injuries under the direction of a physician.1 Athletic
trainers treat physically active populations in a variety of
settings, such as secondary school and collegiate athletics
programs; professional, semiprofessional, and club sports
teams; clinics with specialties in orthopaedics, sports
medicine, and physical therapy; occupational health
departments in commercial settings; and police depart-
ments, fire departments, and branches of the military.2

Athletic trainer services can be effective in preventing and
managing patients with sport injuries, increasing the quality
of care, and improving patient satisfaction. Grooms et al3

provided evidence that ATs applied best-practice recom-
mendations when managing patients with knee injuries.
High schools with ATs were more likely to diagnose
athletes with concussions, an important aspect of avoiding

concussion-related morbidity.4 Athletic trainers are specif-
ically trained in injury-prevention interventions5 and were
effective in reducing injuries and related costs.6 The
benefits of AT services on patient care are seen in a variety
of settings and across various populations. Athletes who
used AT services at the 2013 Deaflympics reported high
levels of patient satisfaction.7 Ambulatory care practices
that hired ATs noted increases in the volume of patient
visits and shorter patient wait times than the national
average, which would suggest increased revenue.8 Re-
searchers9 who surveyed orthopaedic clinical practices
found that physicians described residency-trained ATs’
musculoskeletal skills as very good when compared with
those of physician assistants and nurse practitioners, and
they felt very good about patient satisfaction improving
since having an AT in their clinic.

Athletic injury can result in significant health care costs,
which ATs can help to contain. More than 1.4 million
injuries occurred to high school athletes in the 2005–2006
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school year.10 According to Yang et al,11 over a 4-year
period, sports injuries in 5- to 18-year-olds that resulted in
hospitalizations alone cost $485 million. Medical costs due
to injury in the US Army were estimated at more than $21
million annually.12 Athletic trainer services can help address
such health burdens that result in significant economic
effects. Li et al13 found that AT services in high schools may
reduce emergency visits and contain health care costs.
Pierpoint et al14 showed that AT services were effective in
reducing overall and recurrent injury rates in female high
school soccer and basketball athletes, which potentially
could reduce health care costs. Benefits of using AT services
also were evident in the military setting through reduced
medical attrition and increased cost savings.15

Due to the important role of ATs in health care and their
potential to improve outcomes in a more affordable way,
multiple stakeholders13,16 have called for increased funding
support and recognition of AT services in reimbursement.
Economic evaluation is a critical step to inform practice and
policy of the value of AT services.17 For example, the Athletic
Training Strategic Alliance created the Research Agenda Task
Force and conducted a survey to identify research priorities
that may advance the athletic training profession. Among the
4500 ATs who participated, 96% endorsed economic research
as a research priority.18 In addition, the National Athletic
Trainers’ Association (NATA) Secondary School Athletic
Trainers’ Committee, the Committee on Revenue, and the
Committee on Professional Advancement collectively created
the Secondary School Value Model (SSVM), which aims to
quantify and articulate the value of the athletic training
profession.19 Economic evaluation is an essential and
powerful tool to assess the value of programs and interven-
tions. Therefore, it is important for ATs to use economic
evaluations to quantify and articulate their value. However,
despite this overwhelming endorsement, economic evalua-
tions of AT services are still sparse.

To echo this prioritized research agenda and to advance
the recognition of the value of AT services, the purpose of
this study was to review the existing evidence on economic
evaluation of AT services. Specifically, we aimed to answer
the question: Are AT services more cost effective than no
AT services or services supplied by other health care
providers? By reviewing the literature of economic evalu-
ations of AT services, we expected to shed light on the value
of the athletic training profession, provide critical evidence
to inform decision making on investing in AT services, and
advocate for more economic research in the future.

METHODS

Eligibility Criteria

Studies that met the following criteria were included in the
review: economic evaluation studies on AT services, original
studies written in English, and studies published in the last
10 years (2011 to present). Because we aimed to identify
evidence for economic evaluations that considered cost and
benefit simultaneously, we excluded studies that examined
either only the costs or only the benefits of AT services.

Search Strategy

We performed a key word search in 5 databases:
MEDLINE (FirstSearch), PubMed, Web of Science,

SPORTDiscus, and Google Scholar. We used the following
search terms, aiming at including a comprehensive list of
economic evaluation studies: [economic evaluation OR cost
benefit analysis OR cost-benefit analysis OR cost effective-
ness analysis OR cost-effectiveness analysis OR cost utility
analysis OR cost-utility analysis OR cost analysis OR
return on investment OR return-on-investment OR incre-
mental cost effectiveness ratio OR incremental cost-
effectiveness ratio] AND [athletic train*]. We used athletic
trainer OR athletic training in place of athletic train* if the
truncated term was not applicable for that database.

We also conducted a search of references cited in the full-
text articles identified in the database search. The same
eligibility requirements were used for articles identified via
cited references as for full-text articles from the database
search. We also searched the reference lists of articles that
were selected from the cited references search until no
additional articles met eligibility criteria. In addition, we
conducted a generic web search to identify any informal
sources that might meet the eligibility criteria.

Data Extraction

We extracted data using a predefined checklist of major
components of economic evaluation based on the recom-
mendation of the Panel on Cost-Effectiveness in Health and
Medicine20 including study perspective, study population,
time horizon, comparison groups, economic evaluation
used, cost and outcome measures, major findings, if a
sensitivity analysis was performed, and optimal strategy
findings. We also extracted data regarding athletic training
practice setting, hoping to identify the value of AT services
in a variety of settings (eg, high school, military).

Selection Process

The Figure illustrates the study selection process
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 statement.21

The initial search yielded 51 articles. Nine duplicate articles
were removed. We screened the 42 remaining articles by
title and abstract and excluded 37 because they either were
not athletic training related or were not economic
evaluations. We assessed the 5 remaining articles with full
texts for eligibility and excluded 2 because the authors
either did not report original results or did not assess
athletic training services. The remaining 3 articles from the
initial search were included.

In addition to the initial search, we identified 5 articles in
our reference list search, 3 of which were excluded after
full-text review because either no economic evaluation was
performed or cost measures were not reported. We found no
usable articles during the generic web search. Thus, our
review consisted of 5 articles.17,22–25

RESULTS

Details extracted from the included articles are shown in
Table 1. The practice settings of the ATs in the articles were
2 high school settings,17,25 2 military settings,22,23 and a
community outreach program that consisted of high school,
professional, semiprofessional, collegiate club team, and
youth club team settings.24 Regarding the study perspective,
only Li et al17 clearly indicated a community perspective.
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The other 4 studies did not describe the perspective of their
economic evaluation. Data sources varied by setting. Fisher
et al,22 Hirschhorn et al,23 and Hambleton et al25 used
primary data collected from an internal source specifically
for the AT intervention used. Slone et al24 used an existing
internal aggregate business analysis and differentiated
between hospital and physician group billing when calculat-
ing revenue from AT referrals. Only Li et al17 used publicly
available data. Specifically, they used state-level medical
claims data from both public and commercial insurance
sources. This allowed Li et al17 to examine the different
economic effects of AT services by insurance status. All
studies had timeframes of multiple years except for 1 that
used data from a single academic year.25

Comparison groups consisted of AT access versus no AT
access17,23–25 or AT access in addition to the regular
standard of care versus only the regular standard of care.22

Overall, a lack of consistent economic evaluation methods
in the literature existed. Authors of the studies used a
variety of outcome measures for the effectiveness or
benefits of athletic training services. This was primarily
due to their focus on ATs’ effects on different aspects of
health care and in different practice settings. Examples
include the potential effects of AT services on health care
affordability (eg, cost savings22,25 or savings in claim
payments17), health care utilization (eg, new referrals,24

treatment provided,25 or revenue from community out-

reach24), and prevention of adverse events (eg, reduction in
workplace injuries and missed training days22,23). Investi-
gators also measured cost based on different data sources,
including the Bureau of Labor Statistics for average
salaries17,25 and internal sources for salary, supplies, and
AT program costs.22,24 Finally, researchers used different
measures to report their findings. Li et al17 conducted a
cost-benefit analysis and calculated the return on invest-
ment (ROI) as benefits associated with the cost of AT
services. Slone et al24 performed an internal quality
assurance and economic viability audit, whereas Hirsch-
horn et al23 carried out a secondary ROI analysis. Authors
of the other studies22,25 reported cost savings. Although
sensitivity analysis is an important component in economic
evaluation,20 only Li et al17 used this method with 95% CIs
in potential savings in claims payments and AT salaries as
their sensitivity variables.

Although the authors used various methods to assess the
value of AT services, most did support the use of AT
services as economically viable. Slone et al24 found that
their AT outreach program generated referrals, billable
patient encounters, and positive revenue serving various
community sports programs. Hambleton et al25 identified
modest cost savings and suggested ATs could positively
influence school and family insurance premiums. In the
military setting, AT services were shown to be beneficial,
generating a return of $9.48 for every $1 spent by reducing

Figure. Study selection process adapted from Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020
guidelines.21
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soldier attrition23 and resulting in significant cost savings
via reduced recruit attrition and missed training days.22

However, the findings may differ when taking insurance
status into account. Among the studies we reviewed, only
Li et al17 examined the economic effects of AT services by
insurance type. Li et al17 conducted a cost-benefit analysis
using medical claims data and specifically focused on
insurance status. Their findings were mixed in that AT
services were associated with reduced payments for
patients who had commercial insurance but with increased
payments for those who had Medicaid. Li et al17 shed light
on the importance of assessing ATs’ effects on health care
when considering individuals’ insurance coverage.

DISCUSSION

Economic research is essential to advance the athletic
training profession and was prioritized in the research
agenda by the Athletic Training Strategic Alliance.18 Despite
the importance of economic evaluation in many areas of
clinical and population health,26–28 literature on economic
evaluation of AT services remains limited. Our systematic
review identified 5 articles on this topic.17,22–25 Although
secondary schools are a major employer of AT services,29 we
located only 2 economic evaluation studies in the secondary
school setting.17,25 Several professional health care organi-
zations have endorsed ATs as coordinators of athletic care
and pushed for AT availability in every high school athletics
program to ensure the safety of young athletes.30,31 High
school ATs are employed via a variety of practice models,
including hospital and clinical outreach programs and direct
employment by schools. Li et al17 suggested that these
different models may influence the cost-benefit of AT
services. Understanding the economic effect of AT services
and various AT practice models is critical to informing
policy regarding the most cost-effective way to expand AT
availability in secondary school settings.

We will summarize several major challenges and key
areas for improvement regarding the status quo of
economic evaluation of AT services. Furthermore, we will
make specific suggestions to remedy the current limitations
and improve future research, aiming to advance our
understanding of the value of AT services. We aligned
our recommendations and examples with the SSVM created
by the NATA Secondary School Athletic Trainers’
Committee, the Committee on Revenue, and the Committee
on Professional Advancement, which also aimed to
‘‘educate [ATs] on the importance of building a positive
perception in the value of their services.’’19

First, the biggest challenge to understanding the value of
AT services from the current literature is not only the
limited number of economic evaluation studies but also the
lack of comparability among these studies. Comparability
is essential for economic evaluation studies to support
decision making among alternatives. The lack of compa-
rability across economic evaluation studies usually results
from unclear perspectives, inconsistent cost and outcome
measures, and a lack of standard methods for handling
uncertainty,32 which lead to difficulties comparing the
current research on AT services. It is important for future
authors to use a standard set of analytical and reporting
practices to conduct economic evaluations.

To address this challenge and to improve comparability of
future research, we adapted general recommendations for
conducting and reporting economic evaluation studies in
health and medicine20,26 and provided specific examples for
applying these standards in studies of AT services (Table 2).
Authors should explicitly describe the perspective in their
study. This is critical in economic evaluation because
perspective determines viewpoint and standing, such as what
costs and outcomes are included, how long a period is
analyzed, and what criteria are used for interpreting the
results. For instance, studies from a societal perspective
should include all costs and outcomes.28,34 In the case of AT
studies, this means evaluating the effects on all stakeholders
influenced by AT services, such as athletes, parents, and other
caregivers; schools and employers; physicians and hospitals;
and public and private insurance programs. Although the
societal perspective is widely recommended by guide-
lines,26,28,32,35 it is often difficult to implement and easy to
omit important elements.26,36 Therefore, other, narrower
perspectives can also be used to address specific questions
and inform decision making in specific contexts.26 This results
in various types of outcomes and cost measures. Specifically
for AT services, examples of effectiveness measures from a
health care system’s perspective may include the number of
clinical encounters, number of emergency department visits,
or number of hospitalizations,13 whereas measures from a
consumer’s (eg, athlete’s or school’s) perspective may include
days of missing school or lost game days.19 Regarding cost
measures, it is recommended to apply the concept of
opportunity cost, which is ‘‘the value the resource could have
produced if it were spent in its best available alternative
use.’’20 Examples of cost measures can be investment in hiring
ATs (eg, AT salaries and benefits) from an employer’s
perspective and may include transportation cost and produc-
tivity loss from a parent’s perspective. The variety and
complexity of effect measures highlight the importance of
transparency in study perspectives.

The length of time horizon also depends on the study
perspective. Although the time horizon should be long
enough to track all relevant costs and outcomes, depending
on the perspective, a longer time horizon may involve more
elements of uncertainty.34 To address uncertainty, authors
should conduct and report sensitivity analyses.20,26 All
economic evaluations of AT services should include 1-way
sensitivity analysis by adjusting key factors (eg, costs,
benefits, disease prevalence, treatment success rates) one at
a time.20 This is a simple but powerful tool to identify
aspects for which uncertainty could have a greater influence
on the study findings and decision making. Researchers can
also use multivariate sensitivity analysis, which changes the
values of multiple factors simultaneously, to assess the
overall uncertainty and test the robustness of the findings.20

Second, we identify data limitations as a big challenge to
economic evaluation studies of AT services. For instance,
one of the most important outcomes of AT services is to
prevent or decrease adverse events, such as preventable
injuries, referrals, absenteeism in schools, and concerns of
parents and schools. However, these avoided events related
to AT practice are often not tracked by large data sources
such as health records and medical claims and are not
readily available for economic research. Authors often
analyze limited data sources from a single location or case
study, which involve only a few ATs or a short study
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Table 2. Recommendations for Economic Evaluation Study on Athletic Trainer (AT) Services

Key Elements Definitiona General Recommendationb

Recommendations and Examples for AT

Services

Study perspective Viewpoint of effects included

in study; examples include

society, health care system,

payers, and patients.

Study perspective should be

explicitly reported, which is

essential for decision makers to

correctly understand costs,

effectiveness, and study findings.

Societal perspective reflects a

broad viewpoint for economic

evaluation and is generally

recommended.

Although societal perspective is generally

recommended in economic evaluations, it

is difficult and often impossible to include

all costs and consequences associated

with AT services. Therefore, other,

narrower perspectives may also reflect

specific needs and allow flexibility.

Examples of perspectives in AT study

include those of patients, providers (eg,

ATs or physicians), payers (eg, public

programs or private insurance), and

employers (eg, schools or military

settings).

Time horizon Period over which costs and

effectiveness are analyzed.

Time horizon should be of adequate

length to evaluate all costs and

effects associated with intervention

and aligned with study

perspective.

Time horizon must be chosen to align with

study perspective. Assessment over

longer time horizon may be required to

account for more uncertainties.

Examples of time horizon in AT study

include �1 school years, �1 sport

season, and time during which an AT

program is delivered.

Costs Value of resources necessary

to implement an

intervention or produce a

service.

It is recommended to apply the

concept of opportunity cost when

estimating cost associated with an

intervention, which could better

identify tradeoff value of cost

items.

Examples: AT salaries and benefits from

employer’s perspective, program delivery

cost from program perspective, and

transportation cost and productivity loss

from parent’s perspective.

Effectiveness Outcomes and effects of an

intervention or a service.

Can be transformed to

monetary benefits.

Measures of effectiveness mainly

depend on study perspective and

decision contexts and should be

explicitly reported.

Examples: No. of emergency department

visits and No. of hospitalizations (health

care system perspective) and days of

missing school and games (school

perspective).

Economic evaluation

methods and findings

Various types of analysis to

assess cost, effectiveness,

and benefits of an

intervention or service.

Cost-effective analysis is usually

used to compare interventions

with same outcomes. Results

should be reported as incremental

cost-effectiveness ratio.

Economic evaluation study on AT services

should report results following standards

to improve transparency and

comparability of findings.

Researchers can also convert

outcomes to monetary values in

cost-benefit analysis and report

ROI. Results may be easier to

understand, and comparing

alternatives with different

outcomes is helpful.

Examples of AT study include cost to avoid

an additional emergency department visit

or hospitalization due to injury (cost-

effectiveness analysis) or savings in

medical claims associated with $1

investment in AT salary.

Sensitivity analysis Process for examining

robustness of results and

effects of uncertainty by

changing variable values

and model structures.

As almost all studies are subject to

uncertainty and based on some

assumptions, it is essential and

recommended to include

sensitivity analysis to help

decision makers better understand

effects of uncertainty and

robustness of findings.

Just as in other research areas,

uncertainties are unavoidable in

economic evaluation studies of AT

services. It is essential and a standard

for these studies to conduct and report

sensitivity analysis to assess effects of

uncertainty and better inform decision

making.

All economic evaluations of AT services

should include 1-way or multiway

sensitivity analysis to address uncertainty

in key factors, such as costs, benefits,

disease prevalence, and treatment

success rates.

Abbreviation: ROI, return on investment.
a Adapted from Weinstein et al (1996)20 and US Department of Health and Human Services Centers for Disease Control and Prevention

(2012).33

b Adapted from Weinstein et al (1996)20 and Sanders et al (2016).26
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period.24,25 Such data limitations tend to not only reduce the
generalizability of a study’s findings but also limit the
comparability across studies. In another example, the
NATA’s SSVM model19 suggests that AT services can
generate value by preventing unnecessary diagnostic testing
because of provider training and skills in evaluation and
communication. Unfortunately, these AT services that
improve diagnosis in a cost-effective way are often not
fully reflected in data, and therefore, the value of AT
services tends to be underestimated.

Addressing the data limitations in AT studies requires
tremendous input to build up an AT-specific data
infrastructure that can identify, track, and reflect the effects
of AT services accurately, comprehensively, and longitu-
dinally. Future investigators performing secondary data
analyses should consider using data that provide more
detailed information on AT-relevant medical services and
include broader populations across years.13,17 More impor-
tantly, it is imperative for all ATs to proactively collect data
on their work and contribute to the AT-specific data
infrastructure. As the NATA guidelines19,37 pointed out,
ATs should apply best practices to data collection and
standard documentation of their practices. Data logs and
statistics include injury evaluations, communication logs,
treatment logs, hours worked, and notes for coaches,
parents, and nurses.19 It is crucial to recognize that,
although tracking and documenting these data may cost
time and add to an AT’s workload, only if this AT-specific
data is documented and available for economic research
can the value of the athletic training profession be better
measured and articulated. This data collection can also have
short-term benefits for ATs by demonstrating their value to
relevant stakeholders in their individual practice settings.
The aim of advancing evidence of AT value through
improved data infrastructure will not be achieved by any
single stakeholder. It demands multidisciplinary collabora-
tion among clinicians, researchers, educators, and public
and private payers, who will all eventually benefit from
improved understanding of the cost-effectiveness of AT
practices.

Finally, we advocate for expanding future economic
evaluations to more AT settings domestically and globally.
All studies included in our review were from the United
States. To ensure that our search process did not exclude
international studies that may have used the athletic
training equivalent term in other countries (ie, ‘‘athletic
therapist’’), we repeated the search process using the terms
athletic therapy OR athletic therapist and athletic therap*,
but no additional articles met our inclusion criteria. In the
last 20 years, efforts have been made to establish athletic
training and athletic therapist education programs and
professional bodies outside of North America.38 Research
on economic evaluation of AT services could provide
useful information to help guide the expansion of AT
services internationally.

Economic evaluation could also inform and support
decision making to expand AT services into nontraditional
or emerging practice settings. For example, the military is
considered an emerging setting for ATs.39 We found 2
studies22,23 that supported the use of AT services in the
military. As NATA suggested, ‘‘regardless of setting, it is
critical that [ATs] be able to quantify and articulate their
worth and value.’’19 Economic evaluation can be a useful tool

for understanding the ROI when investing in AT services and
providing evidence to expand into new practice settings.

In summary, despite some challenges in and limitations
of the current economic evaluation studies on AT services,
in this review, we still shed light on the important
influences ATs can have in health care and the various
settings in which they can improve the value of care. It is
important that standard analytical and reporting practices be
used to increase comparability and generalizability across
studies and to better support policy and decision making to
invest in AT services. Future investigators should consider
patients’ insurance status when studying AT services.13,17 It
may help to answer whether ATs can improve the value of
care for underinsured and underserved populations because
of their unique position in health care systems. We also
advocate for multidisciplinary collaboration to improve
data infrastructure for AT practices, which is imperative to
improve economic evaluation studies of AT services and to
advance the athletic training profession.

CONCLUSIONS

The NATA has prioritized research to demonstrate the
value of AT services.18,19 With AT employment projected
to grow 23% by 2030,40 economic evaluation research can
support policy and decision making to increase investment
and expand AT services. Although studies in this area were
lacking, our findings suggest that AT services have positive
economic effects. Research is needed to improve the
evidence via standard methods and collection of more AT-
specific data.
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