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Introduction  
Athlete trainers (AT) are healthcare professionals whose responsibilities include helping student athletes via injury 
prevention care, injury evaluation, and coordinating care and follow-ups with athletes 1. ATs prevent many 
preventable emergency visits, decreasing medical payments for both patients and hospitals. Studies have shown that 
ATs can have positive impacts on the quality of care of student athletes as well as increasing the number of self-
reported sports-related injuries2. However, not all high schools have ATs due to several factors such as the 
development of the sport programs at the high school, budget, socioeconomic status3, geographic location, and other 
factors. Therefore, there is a critical need to examine ATs’ contribution and effectiveness using objective measures 
to determine whether it is advantageous to having an AT, especially for high school athletics. In this mixed methods 
study, we examine the relevance of ATs’ work and contributions to decreasing emergency room visits made by 
student athletes via electronic health records (EHRs) and semi-structured interviews. In this abstract, we reported the 
development of a R-shiny application utilizing visual analytics to help facilitate the quantitative analysis. 
Methods 
The study adopted a mixed method design in a concurrent manner. EHRs 
(N=1,780) regarding Emergency Room (ER) and Urgent Care (UC) visits of 
student athletes were obtained from a large pediatric academic medical center. 
The dataset contained approximately 19 different high schools/sports clubs 
(some schools/club changed AT coverage or unable to acquire data for a certain 
years) from a midwestern city over three fiscal years (2018-2020). The use of 
such records was approved by the institutional review board. Given information 
about these schools and visits including the socioeconomic status (derived from 
percentage of students receiving free school lunches), presence of athletic 
trainer, the total roster of the school athletics program, the number and date of 
each ED visit from student athletes, and the type of each visit, statistical 
analyses were performed on the dataset via two-tailed and unequal variance t-
tests with a significance level of .05. A data pipeline (Figure 1) with a R-shiny 
application (Figure 2) was developed to assist the exploratory analysis and 
report the statistically significant differences. Specifically, the dataset was 
transformed to data cubes using Structured Query Language (SQL) so that the 
R-shiny application can use the user-supplied filtering values to slice and dice 
the data. R-shiny user-interface is uniquely different from other interfaces in 
terms of customization, interactive visualizations, and hypotheses testing. ED 
visits of different schools were categorized by both SES and AT presence. 
Several hypotheses were tested when examining the quantitative data, using the 
type of AT presence as the primary comparing categorical variable. Social 
economic status (SES) was also used as a variable of comparison.  To normalize the differences between schools 
with different total rosters, the number of visits was divided by the respective total roster, i.e., the school the student 
athlete attended. In addition, semi-structured qualitative interviews were conducted for several athletic trainers of 
the schools provided in the quantitative dataset. The audio of each interview was transcribed verbatim and 
thematically analyzed. In addition to questions prepared by the researchers, all interviewees were asked to discuss 
whether they were aware of ED visits made by the student athletes and whether they referred the athletes to the ER. 
The quantitative and qualitative data were triangulated.  

Figure 1. Data pipeline 
 



 

Results 
Table 1 shows the hypothesis tests and their significance. In sum, there were two statistically significant tests. No 
comparisons between full-time and part-time AT schools were significant in the first school year.  In the second 
school year, schools who had a fulltime ATs (mean=0.104) had significantly lower emergency room visits per 
athlete than schools with part-time coverage (mean=0.149) for musculoskeletal issues or illnesses potentially related 
to sports (p=0.045). In the third year, schools who had a fulltime AT (mean=0.066) had significantly lower 
emergency room visits per athlete than schools with part-time coverage (mean=0.147) for all other illness types 
(p<0.01). The preliminary analysis of the nine semi-structured interviews found four themes regarding care delivery 

Figure 2. Mock-up of the R-shiny Interface: A) Filters, B) Data Distribution by Group, C, D) Measure Scores by 
Month and School   

 



of ATs: the need for full-time athletic trainers/more staffing, lack of resources, lack of education specific to the 
safety of the sport, and AT’s relationship with student. 

 
Table 1. Statistics Summary (*p-value<0.05; S=Sports-Related Injuries, M=Mental Health-Related, O=Others) 

 
Discussion and Conclusion  
The R-shiny application utilizes visual 
analytics to generate immediate 
quantitative results from the EHRs, 
allowing for relatively quick 
comparisons, allowing for the 
development/testing of further 
hypotheses. By filtering the data using 
parameters as determined by the user 
(Figure 2), one can generate 
immediate results. However, the 
results did not reveal conclusive 
answers regarding the influence of AT 
presence on the number of ED visits. 
There were few significant results as 
shown in Table 1. A more adequate 
comparison between the impact on ED 
visits with presence of full-time ATs 
and no ATs was not possible given the 

limited data provided by the dataset on ED visits from schools with no ATs. Meanwhile, we are refining the R-shiny 
application to explore the data and provide empirical evidence to the qualitative themes. 
This study is limited because it only selected and analyzed high schools in a midwestern city; the study did not 
interview student athletes and could only take upon the perspective of ATs leading to potential bias, nor did this 
study have a record regarding how many visits were successfully prevented by AT referrals. While ED visits are one 
way of objectively measuring the impact of ATs on student athletes, it not necessarily the most accurate or reliable. 
Utilizing the data pipeline in Figure 1, additions or modifications to the dataset can rapidly be analyzed. In addition, 
the data pipeline can be applied to other areas given its generalizable design (data cube, visualization, and statistical 
tests) Future work involves connecting ED visits with the cost data to quantify the potential positive impact of full-
time AT presence and create a sustainable model for schools to maintain full-time ATs. 
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Year Type 
of ED 
Visit 

Mean ED 
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care of 
Full-
Time 
ATs 

Mean ED 
Visits 
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Time AT 
Presence 

# of 
athletes 
under 
care of 
Part-
Time 
ATs 

p-value  

2018 S 0.178 1745 0.189 645 0.805 
M 0.042 0.023 0.137 
O 0.201 0.235 0.531 

2019 S 0.105 1567 0.150 579 0.046* 
M 0.017 0.023 0.213 
O 0.166 0.146 0.337 

2020 S 0.099 864 0.115 1009 0.620 
M 0.032 0.017 0.394 
O 0.066 0.148 0.006* 


