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INTRODUCTION: 
Despite recent technological advancements including smart-text phrases, note templating, and “speech recognition 
systems”, documentation within the electronic health record (EHR) remains an arduous, monotonous task within 
orthopaedic surgery and may contribute to provider inefficiency, prolonged work hours, and increased burnout.  The 
purpose of this pilot study was to determine whether the utilization of an artificial intelligence (AI)-based, ambient 
documentation system could improve provider efficiency in the EHR during outpatient encounters.   
METHODS: 
A retrospective, quality improvement study was conducted. EHR metrics from providers within the Department of 
Orthopaedics at an urban, academic medical center and satellite facilities were collected. The EHR Epic Signal database, 
which provides detailed provider-level information was queried for metrics pertaining to the documentation process 
including the average number of appointments per day, progress note length, time in notes per day, pajama time, time on 
unscheduled days, time outside 7am – 7pm, time outside scheduled hours, and percent of appointments closed same 
day. Pajama time is defined as the average number of minutes a provider spends on charting activities on weekdays 
outside the hours of 7am – 5:30pm or outside scheduled hours on weekends or non-scheduled holidays. Post-utilization 
months (4-month interval December 2023 to March 2024) were compared to the same 4-month interval from the previous 
calendar year (pre-utilization) as a control to calculate the difference and percent change for each metric (Table 1). Data 
were subclassified based on provider utilization thresholds (Figure 1). Additionally, the highest utilization provider’s 
metrics were analyzed over time (Figure 2). 
RESULTS: 
19 providers including attending physicians (n=11), advanced practice providers (n=5), and podiatrists (n=3) were 
included. There was no statistically significant difference in the average number of appointments per day in the pre and 
post-utilization periods. The average AI-tool utilization rates ranged from 24.0% to 31.4% of encounters per month in the 
post-utilization period. Compared to the pre-utilization period, provider use of the AI-tool improved provider efficiency 
across nearly all metrics analyzed (Table 1). In particular, the afterhours burden parameters all had a marked reduction. 
The pajama time, time on unscheduled days, time outside 7am – 7pm, and time outside scheduled hours decreased 15.9 
(41%), 22.3 (31%), 23.6 (61%), and 9.0 minutes (24%) respectively. The average progress note length decreased 590.5 
characters (15%) and the average time in notes per day decreased 16.9 minutes (31%). However, there was no 
improvement seen in the percent of appointments closed same day (Table 1). Interestingly, primary outcome metrics (time 
in notes per day, pajama time, time outside 7am – 7pm) had pronounced efficiency improvements at higher utilization 
thresholds (Figure 1). Similarly, using the highest utilization provider as an example, primary outcome metrics continued 
to improve over time suggesting that increased efficiency savings can be achieved with extended use (Figure 2). 
DISCUSSION AND CONCLUSION: Use of an ambient, AI-based documentation system markedly improved orthopaedic 
provider efficiency as measured by Epic Signal data metrics in this pilot, quality improvement study. Increased utilization 
rates and extended use over time allowed for maximum improvements in provider efficiency. The reduction in afterhours 
time and effort was striking and has the potential to have a significant positive influence on provider wellbeing. More 
widespread adoption of similar AI-based documentation tools may allow for reduced daily work hours, reduced provider 
burnout, increased efficiency and thus revenue, and overall improved satisfaction rates. This technology deserves 
increased attention and warrants further study.

   

 

 


