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Background: The utilization of electronic health record (EHR) has become essential in the daily activities of resident and
faculty physicians. EHRs are constantly used within academic medical centers as a consulting source of information, to
report relevant facts, and also for displaying data in tabular or graphical form. However, the amount of time spent by
physicians utilizing the EHR has not been thoroughly quantified and evaluated especially within surgical specialties.

Objectives: This study aims to analyze the EHR usage of 50 general surgery residents at Duke University during the
2016-2017 academic year. Time utilization estimates and overall global trend of the EHR by general surgery residents are
reported. Additionally, the relationship between EHR time and operative case logs will be assessed.

Methods: Performance Services from Duke University retrospectively extracted de-identified login and logout time data
from the Epic EHR (Verona, WI) for the 2016-2017 academic year. From these data, a binary time series was created for
each resident to indicate and track over time whether he or she was utilizing the EHR system. Descriptive statistics and
charts for the overall cohort usage of the EHR over time were performed. Resident demographics, post-graduate year,
rotation schedules, and case logs were summarized. Categorical variables are reported as frequency counts and
percentages, whereas continuous variables are summarized with means, standard deviations, and relevant quantiles.
Comparisons between categorical variables were performed with Fisher exact test or Person’s chi-squared test.
Continuous variables groups were compared using Student t test or Wilcoxon rank sum test. Differences between multiple
groups were evaluated using one-way ANOVA or Kurskal-Wallis test. The association between EHR time and the number
of operative case logs was evaluated with Pearson’s correlation coefficient. In all cases, the threshold for assessing
statistical significance was set to level a=0.05. Statistical analyzes were performed with R software.

Results: Fifty general surgery residents were included in the analysis, consisting of 36 clinical residents and 14 research
fellows. The average + standard deviation amount of time spent on the EHR by the residents per day of the week is 2.5 +
1.7 hours (Figure 1). Residents spend significantly more time utilizing the EHR during the week compared to weekends
(Table 1). Additionally, residents log-in more often and spend significantly more time (p<0.0001) in the EHR system
during daytime hours compared to night hours (Figures 2 and 3).

Conclusions: General surgery residents spend a substantial portion of their work week utilizing the EHR. This time is
concentrated during the weekdays and daytime hours, which is compatible with known clinical schedules. Further
investigations will include EHR utilization by general surgery faculty and other Graduated Medical Education programs.
Ultimately, as we obtain more granular data, we will correlate these quantitative results to burnout and patient outcomes
prior to implementing programs to help improve efficiency and decrease the burden of charting within the EHR.
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Figures and Tables

Day of the Week Mean usage time + SD (min)
Monday 8392 + 5229
Tuesday 8786 + 5478
Wednesday 8239 + 5118
Thursday 8341 + 5267
Friday 7832 + 5158
Saturday 5173 + 3634
Sunday 5579 + 3806

Table 1. Mean resident’s total usage time (minutes) of the EHR by day of the week. The means across week days are
not equal to each other (p=0.0002). There is significant difference in usage between Mon-Fri and Sat-Sun (p<0.0001),
with lower mean usage during the weekend.



Residents usage of EMR system by weekday
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Figure 1. Boxplot of residents’ total usage time (min) of the EHR system during the study period by day of the week. The
overall usage mean (SD) is: 7477 (5009) minutes. The red curve was estimated using a non-parametric regression
approach and indicates the overall trend.

Overall residents usage of EMR system by the hour

Logged-in time (min)
4000 6000 800D

2000
I

]

Hour

Figure 2. Boxplot of residents’ total usage time (min) of the EHR system during the study period by hour of the day. The
overall usage mean (SD) is: 2181 (1786) minutes. The red curve was estimated using a non-parametric regression
approach and indicates the overall trend. There is a highly significant difference in logged-in time between the periods

7AM-6PM and 7PM-6AM (p<0.0001).

Overall logins by hour of the day across the period Jul 2016 - Jun 2017
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Figure 3. Frequency of logins as function of hour of the day during the study period. The overall mean (SD) number of
logins is: 3307 (1297); the range of logins is: 1194 — 5713. The frequency of logins decreases during the night.



