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TREATMENT AND COST CHARACTERISTICS OF ATHLETIC TRAINING

SERVICES IN SECONDARY SCHOOLS FOR KNEE AND ANKLE CASES

ABSTRACT

Context: The monetary costs of sport-related injuries are significant, but complexity in public
and private payers and disparate injury-reporting systems create challenges in accurately
estimating their economic impact. Few studies have characterized the cost of athletic training

services for sport-related injuries. \

Objective: To describe the treatment and cost characteristics of hi 00l athletic training

<
services provided to student-athletes for knee and ank ase\

Design: Cross-sectional study

Setting: Secondary schools
Patients: High school student-athletes reg@i tic training services for knee and ankle

¢

cases
Main Outcome Measure(s): Treatmenband costs characteristics of athletic training services

Results: Between 2014-2019, 219 knee and 400 ankle cases and their associated treatments were
documented by athletic trainers in the National Athletic Treatment, Injury and Outcomes
Network Surveillance Program. Therapeutic exercises and ankle strapping were the most
commonly documented services. The median estimated total cost of care was $124.20 (IQR
$75.44-$231.64) per knee case and $148.58 (IQR $27.00-287.10) per ankle case. Median total

cost of care varied across injury severity.
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Conclusion: This study provides insights into the cost characteristics of high school athletic
training services. While costs were generally lower than previous reports, the findings highlight
the worth of athletic training services in managing knee and ankle cases and underscore the need
for improved documentation and cost data collection to further demonstrate the economic value
of athletic training services.

Key Words: affordable healthcare, healthcare services, secondary school

Abstract Word Count: 246 words

Body of Manuscript Word Count: 3,569 words \
Key Points: %

L 2
1. Athletic trainers provide a wide range of comp ens\ ices to manage high school

student-athlete lower extremity injuries, yet the'¢@sts of these services are generally

underestimated. @
2. Improved documentation and cos ion are needed to fully capture the

ervices and advocate for appropriate resources.
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The monetary costs of sport-related injuries are believed to be significant despite
difficulties in accurately capturing the true amount of this burden. Variability in the cost,
coverage, and access to care between public and private medical insurance payers and disparate
injury-reporting systems create challenges in estimating the total economic impact of sport-
related injuries. Emergency departments (ED) are a common source of data for economic
analyses of illness and injuries because they capture a wide range of patient conditions across a
broad sample of the population and use standardized electronic health records for simplified data

collection.' An estimated $447 million is spent each year on adolescent{18:19 years old) ED

visits for sport-related injuries.” However medical care for zport mjuries also occurs

outside the ED in ambulatory facilities such as urgent géifes, &&1 offices, and athletic

training clinics. Sport-related injury medical costs are er exacerbated by indirect costs,

including human capital costs and loss of quali ife.** By limiting these analyses to EDs,

current evaluations may under-estimate t ¢ of sport-related injury epidemiology, cost
L 2

of healthcare services, and patie > Fyrthermore, estimations of services provided by

thletic trainers) that are specifically trained in the

Athletic trainers are an example of non-physician healthcare professionals trained in the
prevention, assessment, and management of emergent, urgent, and nonurgent musculoskeletal
injuries. Athletic trainers can be employed by high schools to provide athletic training (AT)
services to student-athletes to manage sport-related injury. However, few studies have attempted
to capture the cost characteristics of AT services for sport-related injuries in this setting.

Traditionally, school-based AT services come at no out-of-pocket cost to the patient, but rather
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are paid through school, school district, or affiliated healthcare system budgets. School-based
athletic trainers are hired at a base salary and provide services without third-party reimbursement
or fee-for-service business models. While athletic trainers document the services they provide,
documentation is not always done in a way that facilitates medical claims data that can be used
to demonstrate the worth and value of AT services.”” One group of researchers has attempted to
evaluate the economic impact of hiring athletic trainers in secondary school settings. Using
Oregon’s All Payer All Claims data, Medicaid and commercial claims were evaluated at the zip
code level during periods of time when athletic trainers were and were%loyed.10 While no
statistically significant differences were found under this analysi ondary study using
microsimulation exposed an average $64 per patient safings icaid payers and reduced
emergency visits for both Medicaid and commercial inSiffance payers.''

Research out of the Athletic Training P -Based Research Network (AT-PBRN) has
described the direct costs of care for kne g

¢

C

juries across a variety of AT practices, but

83% of their reported data is fro day. school settings.'>"* Applying the Centers for

Medicare and Medicaid Servi Physician Fee Schedule to Current Procedural

Terminology (CPT)

O
direct costs of care fo

costs for ankle injuries were $65 per visit and $359 over the duration of care. Specific to high

ctronic medical record (EMR), researchers estimated median

juries at $73 per visit and $564 per injury. Estimated median direct

school AT services, the High School National Athletic Treatment, Injury and Outcomes Network
— Surveillance Program (NATION-SP), a high school injury surveillance database managed by
the Datalys Center, captures injury surveillance, treatment, and patient-reported outcomes. While
AT service characteristics have been described using this data source, cost characteristics have

not been documented.'
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To date, only one medical record resource has been used in two studies to quantify
potential costs of administered athletic training services.'*"* Similar processes need to be
conducted in other data sources to expand upon the current knowledge of AT service costs and
move the needle on demonstrating the value of AT services in the high school setting. Currently,
only about one third of public high schools in the US have a full-time athletic trainer."
Economic analyses of AT services would enable athletic trainers and advocates of the profession
to quantify the worth of AT services and use them in combination with patient outcomes to
characterize their value. This type of information helps to articulate thewmce of access to
AT healthcare services in secondary school settings.'®

The purpose of this study was to describe the t meN st characteristics of AT
services provided for knee and ankle cases to high scho@l student-athletes. Knee and ankle cases
were chosen because of the ability to compare to previous literature.'>" An additional

&

objective was to examine the total cost o 1e6S across patient and injury characteristics,

. We hypothesized that estimated costs will be
different data sources and that there would be
differences in total c@s ss sport and injury severity.
METHODS
Data Source

The NATION-SP is an injury surveillance program that captures injury and treatment
data documented in electronic medical record systems by athletic trainers in the high school
setting. NATION-SP is maintained by the Datalys Center for Sports Injury Research and funded

by the National Athletic Trainers’ Association. The NATION-SP is made up of a convenience

sample of high schools with access to an athletic trainer that are recruited using a rolling
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recruitment model.'” Participating athletic trainers complete daily reports that include athlete
exposures (e.g., practice, training, or competition), injury information, and AT services provided.
Demographic information collected on the patient includes age, gender, height, mass, and sport.
Reportable injuries are those that occurred during participation in an organized high school
athletic event and that required the attention of an athletic trainer or physician, regardless of
whether the injury prevented the patient from continuing to participate or not.'” Injury
information includes diagnosis, time loss in days, mechanism of injury, and anatomical side. In

addition to reportable injuries, cases that received an AT service as part eventative care but

were not associated with an injury diagnosis were also documen service is defined as

any type of manual therapy, modality, exercise, and ey, ati& g, or skills session
administered by an AT (Table 1)."” Treatment informati®fl includes the number of days in which

a patient received one or more AT services (tregsessions) and the number of times a

specific AT service was provided. Data e

¢

f the EMR are de-identified and securely

transferred to the Datalys Cente lityacontrol processing to verify and review the data for

accuracy and completeness.'’ riteria for this study were knee and ankle cases that
received AT service Mth&R014/15 and 2018/19 academic years for all sports. The sample
includes cases that wote
care to capture the full scope of AT services provided for each body part. Since this protocol used
an existing data source, it was determined non-human subjects research and deemed exempt
from full review by the organization’s Institutional Review Board.

Variables/Measures

Patient gender (male/female) and sport were included as patient demographic variables.

In addition to the injury diagnosis, an existing categorical outcome variable in the dataset was
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used as a proxy for injury severity, where increasing amounts of time loss due to injury indicated
increased severity. This 9-level variable included ‘did not interfere with activity,” ‘returned to
team activity within same session,” ‘removed from team activity session (returned within 24
hours),” ‘prevented participation 1-6 days, prevented participation 7-13 days,’ ‘prevented
participation 14-29 days,’ ‘prevented participation 30+ days,” ‘out for remainder of season,” and
‘unknown.’

The number of treatment sessions was identified as the number of days in which a patient

received one or more AT services. Athletic training services were cate d into applicable
: 1lar categorizations have

CPT codes that appropriately captured the type of service (Tablegh)
*
been used previously to describe treatment characteristi dow d in the NATION-SP." The

type of service was also described as time- or service- d, where service-based services incur a
unit of service regardless of the time they are a, istered, and time-based services incur a unit
of service for every increment of time th icemssprovided (e.g., 15-min increments of

L 2

ultrasound). The NATION-SP tr only indicates the number of times a service was

provided, so an assumption w t a single time-based service represented the

corresponding increy r one unit of that service.

Cost of service gfdentified using the national Physician Fee Schedule values for
non-institutional services reported by the CMS. While there are current CPT codes of AT
evaluations (97169-97171), cost estimates for AT evaluations were based on those for physical
therapy evaluations (97161-97163) because CMS does not currently recognize AT evaluations as

a reimbursable service and therefore they are not included in the Physician Fee Schedule Look-

up Tool." Physician Fee Schedule values vary from year to year, so a cost per unit of service
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variable was created by applying the Physician Fee Schedule value to each CPT code category
for the corresponding years that it was documented.
Data Analysis

All analyses were performed for knee and ankle cases separately. Distribution of case’s
total cost and cost per session were evaluated for potential outliers using three times the length of
the IQR to identify potential outlier cases. Mean, standard deviation, and range of fees were
reported for 23 AT services provided for knee and ankle cases in the high school setting. Two
calculations were performed to further describe the AT services providM the sample. The

\ 4

number of services per case and the number of services per treat ssion were reported
using median and interquartile range due to the skewedgdistribtio

f the data. These variables

were created in line with previous studies using alternatifZc data sources to describe cost

characteristics of AT services.'*"”
Costs were reported per visit and ase using median and interquartile range for

¢

. . 12,13
telyp toallow for comparison to previous studies. ~~ F

knee injuries and ankle cases se or

cases associated with an injuryfdi , median total cost for care for knee and ankle
treatments were repg s Sender, sport, and injury severity. Preventative care cases were
excluded from this are pecause these cases lacked the outcome variable. All analysis was
completed in IBM SPSS Statistics for Windows, version 29."
RESULTS

Athletic trainers provide a wide range of services for knee and ankle cases with several

factors contributing to the costs associated with such services (Table 2).

Knee and Ankle Cases
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Between the 2014/15 and 2018/19 academic years, 1,532 knee cases and 1,854 ankle
cases were documented by ATs participating in the NATION-SP. AT services were recorded for
219 unique knee cases and 400 unique ankle cases. Observation of the distribution of total cost
of care and cost of care per session outcomes revealed a positively skewed distribution for both
knee and ankle cases. Cases that fell outside three times the length of the IQR were evaluated as
potential outliers. These included one knee case with a fotal cost of care of $2617.91and two
ankle cases with fotal costs of care of $2,884.53 and $2,727.05 that had a greater than $1,000
gap above other cases. However, we decided to include these cases as ‘Qments provided
and number of sessions were within a clinically acceptable ’stan ate. In addition, the
inclusion of outliers does not have an effect on the median c%@ reported. Of the 219
unique knee cases, 177 cases were associated with an 1jliry diagnosis and 42 cases were

associated with preventative care without injumosis. Of the 400 unique ankle cases, 260

cases were associated with an injury dia

¢

care without injury diagnosis (Fi e\
Most knee and ankle ca@seSWwergyfootball athletes (81/219, 37.0%; 193/400, 48.3%; Table

3). Of the knee casegfa

0 cases were associated with preventative

ith an injury diagnosis, the most common knee injuries were
medial collateral liga pfain (24/177, 13.6%) patellar tendinopathy (24/177, 13.6%), and
anterior cruciate ligament sprain (20/177, 11.3%; Table 4). Of the ankle cases associated with an
injury diagnosis, the most common ankle injury was a sprain of the lateral ligament complex
(1897260, 72.5%; Table 5).

Approximately 40% of diagnosed knee and ankle injuries did not prevent the athlete from

participating in their sport for more than one day (77/177; 108/260). However, 17.5% (31/177) of

diagnosed knee injuries and 31.5% (82/260) of diagnosed ankle injuries prevented participation
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for 1-6 days. Nearly 15% (26/177) of diagnosed knee injuries kept student-athletes out for the
remainder of the season (Table 6).
Treatment Characteristics

A total of 1,916 AT services were documented for the treatment of 219 knee cases across
1030 treatment visits. There was a median of 2 treatment visits (IQR 1-5) per patient case. There
was a median of 4 AT services (IQR 2-8) provided per patient case and a median of 1.5 AT

services (IQR 1.17-2.28) provided per visit. Therapeutic exercises were the most commonly

documented AT service for knee cases (617/1916, 32.2%; Table 7). \
A total of 3,303 AT services were documented for t%e tre 00 ankle cases across

1,892 treatment visits. There was a median of 2 treat ViN 1-6) per patient case. There

was a median of 4 AT services (IQR 1-10) provided pefatient case and a median of 1.33 AT

services (IQR 1-2) provided per visit. Ankle st® was the most commonly documented AT
C

service for ankle cases, followed by ther

¢

Table 7). \\
Treatment Costs

ofal cost of care for knee cases was $124.20 (IQR $75.44-

1ses (1206/3303, 36.5%; 759/3303, 23.0%;

dian estimated cost of care per session of $52.02 (IQR $28.60-

$82.54). The median estimated total cost of care for ankle cases was $148.58 (IQR $27.00-
287.10) per case with a median estimated cost of care per visit of $43.87 (IQR $27.00-77.79).
Median total costs of care across gender, sport, and severity are presented in Table 8.
DISCUSSION

This study is among the first to characterize the costs of AT services provided to patients

in the high school setting, specifically using NATION-SP data. Similar to studies using AT-

10
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PBRN data, therapeutic exercises and hot or cold packs were the most commonly documented
AT service for knee cases." For ankle cases, Marshall et al. previously reported hot or cold
packs, therapeutic exercise, and AT reevaluation as the top three AT services provided for ankle
sprains.'? In this study, ankle strapping emerged as the most common AT service provided for
ankle cases. Previous research using NATION-SP data also reported therapeutic exercises and
ankle strapping among the most common types of AT services provided for ankle cases.'* Ankle
strapping is often provided as a prophylactic service, so the inclusion of preventative care in the
NATION-SP data may explain the differences in the most common AT ices provided for
ankle cases between these two data sources. The combinati’on 0 %c exercise and ankle
support interventions is supported as evidence-based effe &ategies to for the treatment
of acute and recurrent ankle sprains.*

The median estimated total cost of care@st of care per visit for knee cases was

lower in this study ($124.20, IQR $75.44 645852.02, IQR $28.60-$82.54) than the
L 2
estimates reported by Lam et al. \G 267-1080; $73, IQR $53-$92)." Similarly, the

median estimated total cost of st of care per visit for ankle cases was also lower in

this study ($148.58, 7.10; $43.87, IQR $27.00-77.79) than previously reported by

Marshall, et al ($359. 5145.90-572.45; $65.08, IQR $33.79-$96.37).'? These cost
estimate differences may be due to the lower number of treatments per case reported in the
NATION-SP data. In the AT-PBRN, there was a reported median 16 (IQR 8-17) treatment
services per knee case compared to the median 4 (IQR 2-8) treatment services per knee case
reported in the NATION-SP."* For ankle sprains there were an average of 18.6 (SD 13.7)

treatment services per case reported using the AT-PBRN.'> Median was not reported by

Marshall, et al, but the low median of 4 (IQR 1-10) treatment services per ankle case reported in

11
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the NATION-SP implies substantial differences in treatments per case between the two data
sources. The AT-PBRN studies also only capture AT services provided for diagnosed injuries,

while this study includes treatments for preventative care.'*"

Preventative care largely included
taping services or hot and cold packs that do not have a CMS-identified reimbursement rate. The
higher volume of zero-cost services could result in lower median treatments per case and lower
median costs per case as reported in the present study. Finally, the AT-PBRN studies, although
made up largely of high school AT service documentation, did include a small sample of

%‘[er resourced to

. 15,21
c8e differences.'™

collegiate AT service documentation. Colleges and universities are ty

provide a greater number of treatment services, further contributj
Injury severity, as captured by the amount of ti an\ evented a patient from
participating in their sport, may be an important dete nt of the total cost of care. Previous
literature has reported differences in the numb type of AT services provided for time-loss
versus non-time loss injuries using the N ata.' In the present study, knee injuries
L 2

that prevented participation in s more days and ankle injuries that prevented 7-29

days of sport participation ha i t median total costs of care. Injuries that require less

than one week out of t shorter periods of time to accumulate services and may

[¢]

subsequently accrue sts. Additionally, patients with season-ending injuries may be
referred to physical therapy services as part of post-operative care, thus reducing the number and
cost of AT services provided to these patients.” However, non-time loss injuries do still have
costs associated with them and should be included in future investigations to provide a

comprehensive characterization of AT healthcare service delivery.

Limitations and Future Directions

12
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The results of this study may be under- or over-estimations of the true costs of AT
services. Of the total 3,386 knee and ankle cases reported during the data collection period, only
619 cases included documentation of the AT services provided. ATs that contribute to the
NATION-SP may opt to only report exposure and injury data and elect not to report treatment
data. The resulting large proportion of cases without treatment data reduces sample
representativeness and introduces a threat to validity. Furthermore, quality of patient care
documentation in AT is inconsistent and influenced by a number of perceived factors including
lack of expectation and accountability, low prioritization, lack of time,&ertainty.7
Subsequently, AT services may be underreported and are diﬁcu urately describe. Having
more inclusive treatment data for all patient encounter; OHI& e the accuracy of the cost
estimates. Additionally, applying national CMS physictaft fee schedules may underestimate the
cost of care compared to state-specific CMS p%l fee schedules or private third-party

payers. The CMS physician fee schedule include fees for athletic trainer evaluation.

¢

Using physical therapy evaluatiofijfe ave overestimated the fee for this service. Future

studies should consider altern estimates to better characterize the cost of care for AT

data source. This is particularly important for services that have limits on the number of services
that can be reimbursed over a period of time. For example, an evaluation can only be reimbursed
once over a 14-day period. Without dates of service available, we were unable to identify if any
AT evaluations should have been excluded from analyses. This may have resulted in an

overestimation of the total cost of care.
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Furthermore, the sample sizes for the regression analyses were relatively small. This may
have contributed to the original violation of assumptions for regression analysis, resulting in the
decision to conduct a log transformation of the outcome variable. Lower sample sizes also
reduce the statistical power of the analyses. Future studies would benefit from increased sample
sizes.

CONCLUSION

This study contributes to the knowledge of treatment and cost characteristics of high
school AT services. While estimated costs were generally lower than %eports, this was
likely due to differences in injury severity, treatment patterns, a odological differences.

The wide range of services provided, from therapeutic ercix jury support interventions,

demonstrate the comprehensive nature of AT services. ever, the results also underscore the
need for improved documentation and cost dat ction to fully capture the economic value of
AT services. ATs need to be cognizant of idl role that accurate and complete

L 2

documentation of provided servi s mpdescribing cost characteristics. Without the same

or detailed patient documentation, ATs may underreport
documentation, poteritia gveraging electronic medical record systems, to strengthen the
evidence base supporting the role of ATs in optimizing outcomes and reducing the overall burden
of sport-related injuries. Continued efforts to quantify the costs and value of AT services will be
crucial for advocating for appropriate resources and positioning ATs as integral members of the
sports medicine team.
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Table 1. Categorization of NATION-SP Treatment Variables into CPT Services

CPT Service CPT Code NATION-SP Treatment
Athletic trainer evaluation 97169-71 Athletic trainer evaluation
Non-physman office visit, 99712 Consultation
10-19 minutes
Electrical stimulation 97032 Electrical stimulation
Gait training 97116 Crutch fitting
Hydrotherapy 97036 Slushbath, Contrast bath
Hot or cold pack 97010 Ice bag, Ice massage, CryoCuff, Hot pack

. Electric modality (other),
Electric current therapy 97033 Tontophoresis/phonophoresis
Long leg splint 29505 Knee splint
Lower leg splint 29515 Ankle splint
Manual therapy techniques 97140 Mobilization
Massage 97124 Massage
Proprioception 4ith demi€c, Basic
Neuromuscular reeducation 97112 propriog€pti ioceptive neuromuscular
facili
Paraffin 97018 Paraf
Physical performance test or 97750 FunctionaMvaluation
measurement
Strapping: ankle 29540 : taping, wrap, padding
Strapping: knee 29530 ! taping, wrap, padding

Therapeutic activities 97&

Therapeutic exercises

Ultrasound 97035
Vasopneumatic devi 97016
Whirlpool 97022
Wound care 97602

ike conditioning, Treadmill conditioning,
tair climber,
Passive ROM, Independent ROM, Bike ROM
Isometric strength, Isotonic strength,
Isokinetic strength, Tubing strength, Manual
resistance exercises,
Ultrasound
Vasopneumatic device
Cold whirlpool, Hot whirlpool
Wound care

NATION-SP: National Athletic Treatment, Injury and Outcomes Network - Surveillance

Program
CPT: Current Procedural Terminology
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Table 2. Description of Services Provided for High School Knee and Ankle Cases (2014-

2019)
Service CPT Service/Time Mean Fee (SD) Fee Range
Code Based (2014-2019) (2014-2019)
Athletic trainer evaluation 97169-71 Service $79.69 ($5.03)  $75.44 - $86.49
Consultation 99212 Service $44.30 (50.73)  $43.68 - $45.77
Electric current therapy 97033 Time $27.11 ($5.65)  $21.24 - $33.06
Electrical stimulation 97032 Service $18.25(51.90)  $15.14-519.40
Gait training 97116 Time $29.33 ($1.12)  $28.60 - $30.99
Hot or cold pack 97010 Service $0 .00 ($0.00) $0.00 - $0.00
Hydrotherapy 97036 Service $34.22 ($1.43)  $32.96 - $36.36
Long leg splint 29505 Service $85.84 ($1.27)  $84.54 - $87.84
Lower leg splint 29515 Service $73.50 ($0.43)  $73.08 - $74.16
Manual therapy techniques 97140 Time $27.84 (34.89) $17.59 - $30.18
Massage 97124 Time $27.69 & $26.50 - $31.32
Neuromuscular reeducation 97112 Time $34.4 $33.61 - $35.68
Paraffin 97018 Service $1 AR) $7.21-$11.14
Physical performance test or 97750 Time ¢ 299)  $33.25-$38.52
measurement \
Strapping: ankle 29540 Servi $2887 ($4.14)  $26.10 - $37.61
Strapping: knee 29530 Service $32.88 ($8.15)  $28.60 - $51.23
Therapeutic activities 97530 Time $36.87 ($2.87)  $35.04 - $41.40
Therapeutic exercises 97110 $32.25($0.67)  $31.32-$33.02

Ultrasound
Vasopneumatic devices
Whirlpool

Wound Care

97035

$13.18 ($0.48)
$18.04 ($2.54)
$22.35 ($2.38)

$0.00 ($0.00)

$12.87 - §14.06
$12.97 - §19.74
$18.38 - $24.05

$0.00 - $0.00
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Table 3. Frequencies of Knee (n=219) and Ankle
(n=400) Cases by High School Sport

Knee Ankle

Sport n (%) n (%)
Football 81 (37.0) 193 (48.3)
Basketball

Men’s 22 (10.0) 42 (10.5)

Women'’s 15 (6.8) 27 (6.8)
Lacrosse

Men’s 11 (5.0) 10 (2.5)

Women'’s 35(16.0) 43 (10.8)
Wrestling (Men’s) 17 (7.8) 6 (1.5)
Volleyball (Women’s) 8 (3.7) 22 (5.5)
Baseball 52.3) 5(1.3)
Softball 52.3) 10 (2.5)
Track & field

Men’s 4(1.8) 3(0.8)

Women’s 1(0.5) 5(13)%
Soccer

Men’s 4(1.8) 1.

Women’s 4(1.8) 11
Cross country

Men’s 2(0.9) (1.8)

Women'’s - @(0.3)
Cheerleading 2 (0 (1.0)
Field hockey (Women’s) $2 ) 1(0.3)
Swimming (Women’s) . -
Tennis

Men’s - 2(0.5)

Women'’s - 1(0.3)

&
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Table 4. Frequencies of Knee Cases with Associated
Injury Diagnosis (n=177)

Injury Diagnosis n (%)
Sprain 55 (31.1)
Medial collateral ligament 24 (13.6)
Anterior cruciate ligament 20 (11.3)
Lateral collateral ligament 4(2.3)
Capsular 3(1.7)
Lateral retinaculum 1 (0.6)
Medial retinaculum 2 (1.1)
Posterior cruciate ligament 1 (0.6)
Contusion 31 (17.5)
Knee contusion 17 (9.6)
Femoral head contusion 4(2.3)
Meniscus contusion 2 (1.1)
Tibial plateau contusion 8 (4.5)
Tendinopathy 26 (14.7)
Patellar tendinopathy 24 (13.6)
Popliteal tendinopathy 2(1
Chronic/Inflammation 19 (10.7)
Arthritis/Chondromalacia 5(2.
Bursitis 6(3.4)
Capsulitis 1.1)
Inflammation @.4)
Strain/Tear .8)
Medial meniscus tear 2 5(2.8)
Lateral meniscus tear 5(2.8)
Patellar tendon tear 2 (1.1)
Wound 8 4.5
Abrasion 6(3.4)
Laceration @ 2(1.1)
Dislocation/Subluxa 8 4.5)
Dislocation 3(1.7)
Subluxation 5(2.8)
Miscellaneous 18 (10.2)
Knee hyperextension 8 (4.5)
Patella femoral pain syndrome 529)
Other knee injury 3(1.7)
Knee pain 1 (0.6)

Entrapment/impingement 1 (0.6)
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Table 5. Frequencies of Ankle Cases with Associated

Injury Diagnosis (n=260)

Injury Diagnosis n (%)
Sprain 234 (90.8)
Lateral ligament complex 189 (72.7)
Anterior tibiofibular syndesmosis 26 (10.0)
Medial (deltoid) ligament 13 (5.0)
Capsular 8(3.1)
Contusion 12 (4.6)
Ankle contusion 12 (4.6)
Fracture 4 (1.5)
Lateral malleolus 4(1.5)
Miscellaneous 8 (3.1)
Other ankle injury 6(2.3)
Effusion 1(0.4)
Tarsal tunnel syndrome 1(0.4)
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Table 6. Outcome of Diagnosed High School Knee (n=177) and Ankle

(n=206) Injuries

Outcome Knee Ankle

n (%) n (%)
Did not interfere with activity 44 (24.9) 35(13.5)
Returned to team activity within same session 27 (15.3) 61 (23.5)
Removed from team activity session (returned 6(3.4) 12 (4.6)
within 24 hrs)
Prevented participation 1-6 days 31(17.5) 82 (31.5)
Prevented participation 7-13 days 17 (9.6) 43 (16.5)
Prevented participation 14-29 days 13 (7.3) 12 (4.6)
Prevented participation 30+ days 11 (6.2) 5(1.9)
Out for remainder of season 26 (14.7) 8(3.1)
Unknown 2(1.1) 8)

.\{0

%,

N
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Table 7. High School Athletic Training Services Provided for All Knee (n=1,916)

and Ankle (n=3,303) Cases

Service (Knee) n (%) Service (Ankle) n (%)
Therapeutic exercises 617 (32.2) Strapping: ankle 1206 (36.5)
Hot or cold pack 395 (20.6) Therapeutic exercises 758 (23.0)
Athletic trainer evaluation 156 (8.1) Hot or cold pack 342 (10.4)
Strapping: knee 156 (8.1) Athletic trainer evaluation 244 (7.4)
Electrical stimulation 151 (7.9) Neuromuscular reeducation 207 (6.3)
Vasopneumatic devices 72 (3.8) Whirlpool 138 (4.2)
Therapeutic activities 54 (2.8) Vasopneumatic devices 88 (2.7)
Electric current therapy 54 (2.8) Electrical stimulation 76 (2.3)
Massage 52 (2.7) Consultation 61 (1.8)
Ultrasound 50 (2.6) Massage 45 (1.4)
Physical performance

Wound Care 44 (2.3) test/measurement 44 (1.3)
Consultation 42 (2.2) Manual therapy technigftes 6 (0.8)
Neuromuscular reeducation 22 (1.1) Therapeutic activiti 19 (0.6)
Physical performance ¢

test/measurement 21 (1.1) Qait trainj \ 18 (0.5)
Whirlpool 15 (0.8) Hydrot 15 (0.5)
Knee splint 8 (0.4) Ultrasoun 5(0.2)
Gait training 6 (0.3) Ankle splint 5(0.2)
Manual therapy techniques 1(0.1) El@n‘rent therapy 5(0.2)

L 2

N
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Table 8. Median Total Cost of High School Athletic Training Services for Diagnosed Knee

(n=177) and Ankle Injuries (n=260)

Knee Injuries
Median (IQR)

Ankle Injuries
Median (IQR)

Gender
Female
Male
Sport
Baseball
Basketball
Cross country
Cheerleading
Field hockey
Football
Lacrosse
Softball
Soccer
Tennis
Track & field
Volleyball
Wrestling
Severity
Did not interfere with activity
Returned to team activity within
same session
Removed from team activity
session (returned within 24 hr
Prevented participation 1-6 da S
Prevented partlclpatlon 7-137da
Prevented participationgh4-
days
Prevented particip
Out for remainder 6
Unknown

rdays

$164.25 ($104.42-$296.28)
$148.58 ($85.68-$283.55)

$207.41 ($77.41-$352.94)

$186.34 ($99.83-$338.86)
$387.37*
$854.61*
$305.22*

$179.73 ($115.56-$341.09)

$115.38 ($82.68-$205.02)

$142.30 ($92.96-$376.17)

16.98)

$144.9 68 $244.65)
$146 4 4-$222.71)

75.44-8312.11)

2 ($104.55-$230.55)
48 58 ($101.16-$221.19)
$280.66 ($120.40-$541.14)

$461.88 ($82.54-$941.06)
$178.18 ($85.68-$300.96)
$368.76*

$225.93 ($138.51-$442.27)
$224.46 ($148.52-$388.61)

$365.42 ($230.26-$378.30)
$196.07 ($129.17-$353.03)
$181.60 ($148.32-241.33)

$421.59 (§163.45-52169.44)

148.58-$547-77)

$226.00 ($148.58-$547-

$I7%06 ($158.31-8654.75)
Aaf$118.58-8214.85)

$141.07 ($79.23-$227.6

$117.00 ($55.5 &\

60 ($153.70-$264.68)
$426.07*

$158.62 ($121.50-$226.12)

$247.68 ($148.32-$433.72)

$216.69 ($138.56-$433.72)

$185.57 ($128.91-$385.56)

$232.04 ($139.50-$429.90)
$211.47 ($119.65-$309.29)

$192.60 ($139.32-$365.92)
$336.94 ($191.89-$658.14)
$456.29 ($211.63-$725.67)

$295.34 ($116.28-$539.64)
$155.86 ($134.20-$372.83)
$220.80*

i Female/male combined
*IQR undetermined, 1<n<4
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