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ABSTRACT

A novel approach of department-focused electronic health record (EHR) training was implemented to improve

efficiency and time management of EHR use. Based off baseline log data, 5 in-person training sessions were

designed, focusing on the common inefficiencies of 6 chosen participants. Log data of 4 key metrics and 2 effi-

ciency scores were analyzed 4 months post-training. A survey was conducted to assess self-reported EHR com-

petence. Individually, several participants had improved efficiency scores. There was a reduced average time

spent in the inbox per day, in notes per dictation, and in notes per day. This translated to an average of 8.9 min

saved per day (range 0–29.1 min/day) and 37.1 hours saved per year (range 0–116.2 hours/year). From the post-

training surveys, all participants felt more efficient in their use of the EHR. This study demonstrates an example

of department-focused EHR training and log-based analysis improving time management and efficiency.
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Lay Summary

This was a pilot study analyzing the use of log-based data to monitor for improvements in electronic health record (EHR) ef-

ficiency, after 6 participants completed hands-on, interactive training sessions. These training sessions focused on metrics

that were commonly deficient amongst radiation oncology providers at a large academic institution. Four months after the

training, a post-training survey demonstrated that all participants felt more efficient in their EHR use. Additionally there was

a reduced average time spent on both communication and documentation metrics. This study demonstrates an example of

department-focused EHR training and log-based analysis improving time management and efficiency.

INTRODUCTION

Adoption of the electronic health record (EHR) has never been

higher throughout the country with 90% of hospitals and 80% of

office-based clinics adopting the EHR by 2019.1–3 The EHR pro-

vides many advantages, including increased patient record accessi-

bility and efficiency, improved clinical workflow and

communications, and improved quality and safety.4–6

However, with increased use of the EHR, physicians spend one-

fourth of their time in direct contact with patients and the remainder

spent on “desktop medicine.”7,8 This increase has led to approxi-

mately 70% of EHR users reporting health information technology

(HIT)-related stress and 2.5 times the odds of burnout, leading to re-

duced quality of care and increased medical errors.9 Furthermore,

burnout can lead to reductions in physician clinical work hours an-
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nually, costing healthcare systems $4.6 billion nationwide, or $7600

per physician.9–12

Some of the most common contributors to HIT-related stress in-

clude lack of standardization, computerized order entry, inbox man-

agement, click burden, excessive data entry requirements, and

perceived sense of inefficiency.1,4,13 Several of these sources of EHR

frustration have previously been explored, including mitigation

studies focusing on reducing click burden, increasing standardiza-

tion, hiring scribes, and improving EHR education.1,11,14 In order to

understand where inefficiencies lie in providers’ interactions with

the EHR, a recent spotlight has been placed on analyzing EHR soft-

ware log files. This data can serve as a benchmark for providers and

health system leadership to compare metrics at individual, depart-

mental, or institutional levels. This also allows for review of physi-

cian workloads, work flows, and areas for efficiency

improvement.15

Studies have suggested that HIT-related stress analyses and spe-

cific solutions should be stratified by specialty, as EHR tasks and as-

sociated stressors can vary between medical specialties.9 This is

certainly true within the specialty of radiation oncology, which

relies heavily on multiple EHR systems for daily clinical tasks.16 A

survey found that <30% of radiation oncologists were satisfied, to

very satisfied with the EHR.11 An ASTRO work force study in 2017

found that radiation oncologists spend approximately 48% of their

time in direct patient contact, which decreased about 5% compared

with a survey 3 years prior, while their other clinical work, mainly

EHR management, increased by 5% to 40.9%.17

Objective
We focused on EHR use of physicians within radiation oncology at

a large academic institution. We sought to determine the most com-

mon inefficiencies of providers by analyzing log data from Epic

(Epic Systems Corporation). We then provided department-focused,

hands-on training sessions on these inefficiencies. The goal was im-

proving performance of our participants as measured by this same

data.

MATERIALS AND METHODS

Baseline assessment
Signal is an Epic UserWeb program available to Epic customers that

provides efficiency data of all ambulatory Epic users, allowing com-

parisons of multiple groups at the system, department, or individual

provider level. Signal focuses on 4 key metrics: In Basket, Orders,

Notes and Letters, and Clinical Review. Subcategories within each

metric were compared within radiation oncology as a whole and

with each provider. Two baseline scores were collected per provider.

The first, PEP score, measures efficiency by looking at provider

workload and compares that against system usage. The second, Pro-

ficiency score, measures individual’s personalization of tools to en-

hance efficiency (Table 1).

From the collected data, 6 participants were chosen to partici-

pate in a custom, hands on, training course to address these deficien-

cies. We chose participants with a wide spectrum of efficiency scores

in order to analyze for improvements in all user types. A total of 6

was felt to be a practical number of participants for a pilot study. It

enabled interaction during the training sessions, which could have

been diminished with increasing participant number. Prior to this

study, all participants received one Epic training course, either when

Epic was first implemented or when the participant was employed

with the organization. Additional participant characteristics and

baseline efficiencies are reported in Table 2.

Instructional design
We collaborated with clinical informatics and content experts to de-

velop custom group training sessions based upon baseline efficiency

metrics and key areas of deficiencies of the participants. The educa-

tion content focused on documentation and inbox management

within the EHR, with the aim to enhance high-quality and efficient

documentation and communication, while decreasing major stres-

sors such as click burden, nonstandardized notes, and extensive data

entries. Five hour-long training sessions were developed. The first 2

sessions focused on documentation. Standardized templates for typi-

cal radiation oncology notes were provided and customized for each

user. The use of voice recognition tools for dictation was encour-

aged. The subsequent 2 sessions concentrated on inbox and EHR

communication management. The final session was both a review

and an interactive period, allowing for individualized questions and

access to customization from content experts. Each participant was

provided personalization guides for documentation and inbox tools,

as well as a radiation oncology-specific list of applicable Smart-

Tools.

Evaluation methods
EHR performance data were collected monthly for a total of 4

months post-training. We selected metrics relevant to clinical prac-

tice and feasible to trend (Table 1). A 7 question, 4 month post-

training survey was conducted. This consisted of “yes, no, or

maybe” responses qualitatively assessing self-reported competence,

performance, and the perceived impact of educational intervention

on participants’ clinical practices.

RESULTS

The 6 chosen participants were present for all 5 of the in-person

training sessions. All participants completed the survey 4 months af-

ter completion of training.

EHR performance data
With regards to the PEP score, there was no overall change in the av-

erage value for the participants from baseline to 4 months post-

training (5.1–4.9). However, there was a peak average value of 5.2

3 months post-training (Table 2).

For the inbox metrics, there was a reduction in the average time

spent in the In Basket per day (8.1–6.5 min) and a reduction in time

in In Basket per appointment (1.3–1.2 min). Individually, 4 of the 6

reduced both their time in In Basket per day and per appointment.

For the documentation metrics, there was an average reduction

in time spent in notes per note (6.0–5.3 min), reduction in time in

notes per day (23.6–23.1 min), and an increase in time in notes per

appointment (3.5–3.7 min). Half of the participants had reduced

time in notes per note, with the largest decrease of 13.3–9.14 min

per note. Three of the participants improved their time in notes per

day and 4 improved their time in notes per appointment.

By comparing the summation of “per day” metrics from baseline

to 4 months post-training, the estimated number of minutes saved

per day was determined. For each individual, the estimated minutes

saved per day were 0, 1.3, 6.0, 8.1, 8.9, and 29.1, with an average

of 8.9 min saved per day. Expanding this to hours saved per year,

and extrapolating that physicians work 5 days per week in the 12-
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month interval, the users respective values were 0, 5.1, 24.0, 32.5,

35.7, and 116.2, with an average of 37.1 h saved per year.

Post-training surveys
Results from the survey conducted 4 months after the training noted

all participants felt more efficient with their use of the EHR or more

efficient in their time interacting with the EHR. Half felt more effi-

cient in the inbox and all felt more efficient in note composition.

Two-thirds also felt more efficient in orders. All participants

reported they were still using the provided documentation tem-

plates. The majority continued to use efficiency tools and dictation.

DISCUSSION

This was a unique intervention seeking to improve radiation oncolo-

gists’ EHR efficiencies by tracking multiple variables through Signal

log data through the Epic UserWeb following focused training ses-

sions. EHR-time savings varied from 0 to 29.1 min/day translating

to a possible 116.2 EHR hours saved per year. This was a desired

outcome, as increased time in the EHR has been linked to stress and

burnout. Additionally, the participant survey responses showed self-

reported improved efficiency.

The average PEP and Proficiency scores remained similar from

baseline to 4 months post-training. The stability of the PEP score

was not unexpected, as this score was a normal distribution within

the entire healthcare system, across many different EHR users and

departments. Although the average PEP score remained similar, the

least and most efficient users at baseline had an increase in their PEP

score, indicating improvements in efficiency can be seen no matter

the baseline level.

Training sessions focused on documentation and inbox ineffi-

ciencies of the radiation oncology department. The sessions led to

improvements in the time spent within various subcategories of the

key metrics of documentation and inbox management. Interestingly,

the metric of time in notes per note improved, despite the introduc-

tion of smart dictation tools and new standardized, department-

specific documentation templates. It was expected that this metric

would have increased with these changes. However, just the oppo-

site was seen, and, in fact, one participant dramatically improved

the documentation time from approximately 13 to 9 min per note.

Individually, this may appear as a modest improvement, but when

translated to each note written per day, a notable amount of time is

saved.

Enhancing EHR efficiencies and addressing EHR challenges is

an imperative component for both patient care and employee satis-

faction. In response to the noted frustrations and burnout associated

with the EHR, healthcare systems are devoting considerable resour-

ces to optimize EHR proficiency. Studies have focused on various

modalities for improvement, spanning from repeat EHR training to

hiring additional employees to handle the EHR workload. Most

studies, including this one, are limited to short-term outcomes.

Long-term data will be beneficial to determine the sustainability of

behavior.

There are several other limitations. First, Signal only acquires

data on providers who have a schedule of patient appointments.

Our study only focused on attending-level physicians with a broad

range of baseline proficiencies. One future direction would be to as-

Table 1. Signal metric definitions

Metric Definition

PEP score Score of a normal distribution average indicating the difference between time the provider spent in the system

according to User Action Log data and expected time in the system based on the provider’s workload. A

higher score means the provider spent less time in the system compared with the amount of work they com-

pleted in the system

Proficiency score A composite score calculating how frequently the provider uses efficiency tools. A higher score indicates more

use of efficiency tools

Time in In Basket per day Average amount of time spent in In Basket per provider per day. Numerator: Total number of minutes spent

per provider in an In Basket activity or navigator section within the reporting period. Denominator: Total

number of days that the provider logged in and worked during the reporting period

Time in In Basket per appointment Time spent in In Basket per scheduled appointment. To be included, providers need at least 5 appointments

scheduled per week in the reporting period. Numerator: Total minutes providers spent in an In Basket activ-

ity or navigator section within the reporting period. Denominator: Number of appointments during the

reporting period

Time in notes per notes Average time spent writing a note for each note written per provider. Numerator: Total number of minutes

spent in a notes activity or navigator section per provider within the reporting period. Denominator: Num-

ber of notes written during the reporting period

Time in notes per day Average amount of time each provider spends in notes each day. Numerator: Total number of minutes spent

per provider in a notes activity or navigator section within the reporting period. Denominator: Total num-

ber of days that the provider logged in and worked during a reporting period

Time in notes per appointment Time spent writing notes per appointment. To be included, providers need at least 5 appointments scheduled

per week in the reporting period. Numerator: Total number of minutes providers spent in a notes activity or

navigator section within the reporting period. Denominator: Number of appointments during the reporting

period

Time in orders per day Average amount of time each provider spends in orders per day. Numerator: Total number of minutes pro-

viders spent in an orders activity or navigator section within the reporting period. Denominator: Total num-

ber of days that the provider logged in and worked during the reporting period

Time in orders per appointment Time spent in orders per scheduled appointment. To be included, providers need at least 5 appointments

scheduled per week in the reporting period. Numerator: Total number of minutes providers spent in an

orders activity or navigator section within the reporting period
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Table 2. Individual user characteristics and metrics from the pre-training baseline to 4 post-training months (all times in minutes)

User #1 User #2 User #3 User #4 User #5 User #6 Average

User characteristics

Years using Epic at our organization 7 18 12 5 3 4 8.17

Metrics

In Basket Time in In Basket

per day

Baseline 14.98 9.85 2.74 3.30 9.57 8.43 8.15

1 month post-training 14.12 10.96 4.11 5.43 6.79 9.22 8.44

2 months post-training 10.71 9.53 6.11 2.18 6.87 8.35 7.29

3 months post-training 10.38 7.19 4.17 2.78 5.95 9.52 6.66

4 months post-training 6.89 7.98 4.04 2.49 7.72 10.13 6.54

Time in In Basket

per appoint-

ment

Baseline 2.08 1.59 0.48 0.85 1.56 1.37 1.32

1 month post-training 2.65 1.77 0.66 1.24 1.93 1.82 1.68

2 months post-training 2.11 1.86 0.83 0.53 2.34 1.51 1.53

3 months post-training 2.53 1.69 0.43 0.81 1.88 2.12 1.58

4 months post-training 1.00 1.14 0.50 0.71 2.73 1.27 1.22

Notes Time in notes per

note

Baseline 13.32 0.79 4.65 6.14 5.88 5.32 6.02

1 month post-training 15.49 1.33 2.66 6.31 8.24 7.72 6.96

2 months post-training 11.96 1.24 3.35 5.66 7.62 5.43 5.87

3 months post-training 13.78 1.83 3.29 6.51 8.90 5.39 6.62

4 months post-training 9.14 1.77 2.64 6.38 7.34 4.62 5.32

Time in notes per

day

Baseline 51.89 4.67 11.64 23.40 22.67 27.33 23.60

1 month post-training 50.17 7.23 9.23 27.72 26.28 35.49 26.02

2 months post-training 36.66 4.67 16.46 23.00 18.13 26.71 20.94

3 months post-training 44.09 7.49 14.19 22.43 25.23 20.81 22.37

4 months post-training 49.37 12.25 11.61 20.63 16.31 28.56 23.12

Time in notes per

appointment

Baseline 7.20 0.75 2.05 5.99 0.81 4.45 3.54

1 month post-training 9.41 1.17 1.47 6.31 1.59 6.99 4.49

2 months post-training 7.24 0.91 2.23 5.61 1.43 4.82 3.71

3 months post training 10.75 1.77 1.48 6.51 1.19 4.62 4.39

4 months post-training 7.19 1.75 1.44 5.89 2.23 3.57 3.68

Orders Time in Orders

per Day

Baseline 9.59 4.20 3.46 3.27 5.00 4.79 5.05

1 month post-training 6.18 2.04 2.90 3.59 5.59 4.42 4.12

2 months post-training 5.06 1.98 3.39 3.53 4.20 4.93 3.85

3 months post training 4.49 1.81 2.77 2.52 3.76 4.08 3.24

4 months post-training 4.96 2.91 3.11 3.15 6.31 5.36 4.30

Time in orders

per appoint-

ment

Baseline 1.33 0.68 0.61 0.84 0.81 0.78 0.84

1 month post-training 1.16 0.33 0.46 0.82 1.59 0.87 0.87

2 months post-training 1.00 0.39 0.46 0.86 1.43 0.89 0.84

3 months post training 1.10 0.43 0.29 0.73 1.19 0.91 0.77

4 months post-training 0.72 0.42 0.39 0.90 2.23 0.67 0.89

Clinical review Time in clinical

review per day

Baseline 25.05 12.28 13.76 10.92 12.46 16.76 15.21

1 month post-training 19.30 12.38 13.23 13.29 13.32 16.01 14.59

2 months post-training 20.03 8.81 9.06 10.92 12.36 14.77 12.66

3 months post training 16.53 10.05 13.22 12.32 8.77 13.99 12.48

4 months post-training 16.07 12.34 13.16 13.44 11.98 18.94 14.32

Scores Proficiency score Baseline 3.33 3.22 3.36 2.95 3.66 3.43 3.32

1 month post-training 2.98 3.46 5.14 5.04 3.51 3.47 3.93

2 months post-training 5.27 3.82 3.75 5.06 3.39 3.68 4.16

3 months post training 3.22 3.65 3.82 3.20 3.51 3.52 3.49

4 months post-training 3.12 3.68 3.72 3.12 3.21 3.67 3.42

PEP score Baseline 3.82 6.59 4.79 4.81 4.78 5.78 5.10

1 month post-training 3.53 6.41 5.17 4.15 4.45 4.98 4.78

2 months post-training 3.66 6.57 5.36 4.79 4.54 5.51 5.07

3 months post training 4.24 6.56 5.42 4.76 4.65 5.45 5.18

4 months post-training 4.39 6.79 4.90 4.30 4.25 5.05 4.95

Total time per day Based off 4 key

metrics

Baseline 101.51 30.99 31.60 40.91 49.49 57.32 51.97

1 month post-training 89.76 32.62 29.47 50.03 50.81 65.15 52.97

2 months post-training 72.46 25.00 35.02 39.63 42.29 54.76 44.86

3 months post training 75.49 26.53 34.36 40.06 44.03 48.40 44.81

4 months post-training 77.29 35.48 31.91 39.71 41.37 63.00 48.13

Time saved Time per day 29.05 5.99 0 1.27 8.12 8.92 8.89

Time per month 581.06 119.83 0 25.44 162.4 178.38 177.85

Time per year 6972.7 1438 0 305.33 1948.85 2140.55 2134.24

Note: At an individual level, while 4 of the participants overall maintained their PEP scores, 2 of the participants, who were the most and least proficient at

baseline, saw an increase in their PEP scores (6.6–6.8 and 3.8–4.4, respectively). The average Proficiency Score remained overall stable from baseline to comple-

tion (3.3–3.4). However, 2 months post-training, the value peaked at 4.2. At an individual level, two-thirds of participants had an increased score from baseline

to completion. Additionally, 5 participants had their maximum score 2 or 3 months post-training.
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sess efficiencies of medical residents, advanced practitioners, nurses,

and medical assistants. Their productivities and proficiencies have a

downstream effect on the remainder of the department staff. Addi-

tionally, with future training sessions, it would be interesting to

compare how improvements vary based on different participant

ages or different levels of technology competence. Second, we ac-

knowledge that these measures are fitting only for the ambulatory

setting and would need to be altered for inpatient practices. Third,

while time is an important measure, we recognize that time alone

does not capture all dimensions of EHR efficiency or providers’ sat-

isfaction. Finally, while we acknowledge that our participant popu-

lation was small, it allowed for an interactive group training session

between participants and trainers. For future training sessions, a bal-

ance between group interaction and typical department resource

constraints must be considered.

Next steps include expansion of the training sessions to the re-

mainder of our department. Other general applications include

expanding specialty-specific efficiency training to other departments

and/or offering this training to new hires. Finally, individual user ac-

cess to Signal data could allow for self-directed evaluations of defi-

ciencies and areas of improvement after training. This could

decrease reversion to pre-training habits as suggested in this study.

CONCLUSION

This study demonstrates an example of department-focused, hands-

on EHR training aimed to improve user efficiency and satisfaction

with EHR interaction. The results demonstrate improved efficiency

in time management within the metrics of documentation, inbox

management, and orders. This work also highlights the benefits of

using log-based data to monitor efficiency status and progress

within the EHR to assess the quality of training.
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