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ABSTRACT

Objective: After a new electronic health record (EHR) was implemented at Mayo Clinic, a training program called

reBoot Camp was created to enhance ongoing education in response to needs identified by physician leaders.

Materials and Methods: A reBoot camp focused on EHR topics pertinent to ambulatory care was offered from April

2018 through June 2020. There were 37 2-day sessions and 43 1-day sessions, with 673 unique participants. To evaluate

outcomes of the reBoot camp, we used survey data to study baseline, immediate, and long-term perceptions of pro-

gram satisfaction and self-assessed skills with the EHR. The study was conducted among practitioners at a large ambu-

latory practice network based in several states. Data were collected from April 2018 through January 2021. We analyzed

automatically collected metadata and scores that evaluated the amount of personalization and proficiency of use.

Results: Confidence in skills increased by 13.5 points for general EHR use and was significant in 5 subdomains

of use (13–18 point improvement). This degree of user confidence was maintained at the 6-month reassess-

ment. The outcomes of configuration and proficiency scores also improved significantly.

Discussion: Ongoing education regarding EHR tools is necessary to support continued use of technology. This

study was novel because of the amount and breadth of data collected, diversity of user participation, and valida-

tion that improvements were maintained over time.

Conclusions: Participating in a reBoot camp significantly improved user confidence in each domain of the EHR

and demonstrated use of best-practice tools. Users maintained gains at the 6-month evaluation phase.
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INTRODUCTION

Mayo Clinic offers an electronic health record (EHR) training pro-

gram called reBoot Camp, which is led by physicians and advanced

practice practitioners (APPs). The program was developed in

response to a need identified by physician leaders in informatics to

enhance ongoing education after initial implementation of the EHR.

This ongoing need is not unique to Mayo Clinic.1–4 To address this

educational need across multiple sites, a reBoot camp was designed

as an intensive and interactive refresher and optimization course,

with the overall objective of sharing detailed practical information

and enhancement recommendations about the EHR that are impor-

tant to busy practitioners.

The reBoot camp is a 2-day program that teaches participants

optimal use of the EHR system. The camp was initially targeted to

superusers in primary care, but as word of the program spread, clini-

cians in other specialties asked to participate. Anticipating the need

for iterative improvement, the program designers integrated multidi-

mensional evaluations into the reBoot camps from the outset. These

evaluations targeted longitudinal assessments of key program met-

rics: (1) participant satisfaction with the reBoot camp, (2) partici-

pant self-assessment of EHR skill, (3) participant efficiency, and (4)

objective measures of EHR configuration and use by participants.

To our knowledge, no other studies have measured program ef-

fectiveness and impact of EHR training for practitioners already us-

ing such a system before, immediately after, and 6 months after

attending a class. As novel health care technology development

accelerates, it is imperative that advancements in health care tech-

nology training strategies occur. Not all training processes are the

same. This report adds to the growing body of literature regarding

impact-oriented assessments that allow leaders to elucidate best

strategies for providers and organizations.

MATERIALS AND METHODS

This project was reviewed by the Mayo Clinic Institutional Review

Board and determined exempt under 45 CFR 46 (No. 18-007540).

STROBE guidelines were followed in developing the study and writ-

ing the manuscript.

EHR environment
The Mayo Clinic Plummer Project congregated data from all Mayo

Clinic hospitals and clinics that had previously been in separate

EHRs into 1 converged EHR (Epic), implemented with a single voice

recognition system via 3M-M*Modal. The implementation of the

new EHR began in July 2017 and was completed in October 2018.5

reBoot camp curriculum design
The reBoot camp was founded on 4 cornerstones: (1) intentional

curriculum design, (2) peer instruction by qualified instructors, (3)

ongoing evaluation of participant experience, and (4) measurements

of participant performance in the EHR. Educational topics included

clinical messaging (in-basket), chart review, documentation (includ-

ing front-end speech recognition), order efficiency, problem-list

management, schedule optimization, mobile tools, and reporting

and analytics. The reBoot curriculum allowed for flexibility based

on participant feedback, current practice hot topics, and recent soft-

ware changes.

The reBoot camp curriculum and experience were informed by

other educational programs reported in the literature,1,3,4,6,7 Epic’s

Physician Builder and Power User programs, discussions with col-

leagues at health care technology learning collaborations,8 and

user-group meetings. Topics were initially divided into modules led

by senior instructors with specific expertise. Each reBoot camp was

coordinated by a classroom host to maintain the instructional pace

and positive environment. Instructors used set agendas, name tags

on each workstation, and real-time learner feedback to ensure com-

prehension. Coinstructors circulated to troubleshoot and provide

personalized attention. Each module was presented via a 3-step in-

formation exchange: didactic lectures, detailed dialogue, and

active-learning laboratories. Active learning included personaliza-

tion in the live-production environment and walkthroughs of work-

flows and techniques in the training environment.

The initial classroom instructors were primary care physicians

who were also seasoned informatics leaders certified as Epic Physi-

cian Builders. As the reBoot camp offerings increased, engaged par-

ticipants with instructor potential were asked to join the program.

These additional instructors were onboarded through review ses-

sions and coaching processes, following a “see one, do one, teach

one” methodology until the new instructors felt ready and the pre-

ceptors deemed them proficient.9 As the work moved from pilot to

program, the increased need for logistical and organizational sup-

port was needed and ultimately transitioned to Clinical Systems Ed-

ucation.

Learner recruitment
The multispecialty participants were self-selected. Participation was

encouraged through formal and informal marketing and incentiv-

ized with continuing medical education (CME) and quality improve-

ment Maintenance of Certification credits within the participants’

specialty medical boards. The tagline “developed by practitioners,

taught by practitioners, and focused on the needs of practitioners”

was used consistently in marketing materials to emphasize practice

ownership of the methods.

Measurements
Qualitative survey evaluations

Survey data were collected and managed using Research Electronic

Data Capture (REDCap) tools hosted at Mayo Clinic (Supplemen-

tary Box).9,10 REDCap is a secure, web-based software platform

that supports data capture, data integration with external sources,

and audit trails for research studies.

We developed 3 surveys: preparticipation, immediate postparti-

cipation, and 6-month postparticipation. Some questions were in-

cluded in all 3 surveys, and some questions were relevant to a

specific survey period (before: Are you ready? or post: How impact-

ful was the reBoot camp?) One set of questions presented in all sur-

veys specifically assessed participants’ confidence with general use

of the EHR and the 5 subdomains: documentation, order entry,

medications, in-basket, and reports. For these questions, the score

was self-assessed and entered via a 0–100 slider scale, which

included rubric statements of “NOT skilled” at 0, “average” at 50,

and “rockstar” at 100. The preparticipation survey was sent 7–

10 days before the reBoot camp. The immediate post-reBoot camp

survey was sent within a week of the reBoot camp’s ending. The

final post-reBoot camp survey was sent at 6-month follow-up. Addi-

tional survey questions included topics of interest, program

satisfaction, likelihood to recommend, impact on work, and level of

sharing. As the training program evolved, the question set was

adjusted when changes occurred in the curriculum or EHR
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(Supplementary S1). Supplementary S2 and S3 show a typical

agenda. The measures for user confidence were also evaluated by

subgroups of participants’ by provider type.

Objective measures
We used 2 objective measures to evaluate the impact of the reBoot

camp for participants. The first was the User Settings Achievement

Level (USAL), which measures whether an individual has set up the

recommended configurations and adopted those personalized set-

tings. The USAL audit is a snapshot in time per provider, and the in-

dividual scores are provided to the education team as an extract

from Epic. The USAL audit was first available to Mayo Clinic in

March 2019 and allowed us to identify practitioners who had

achieved a defined gold level: the provider had personalized at least

1 item from ordering and 1 from documentation tools. We analyzed

the number of Mayo Clinic practitioners who achieved the gold level

in March 2019, December 2019, and December 2020, and com-

pared reBoot participants in timeframe cohorts to the general Mayo

Clinic practitioner population. Practitioners were only included in

the USAL data if they used ambulatory clinic tools in the EHR

within 30 days of the export, which excluded some of the partici-

pants. The participants were grouped into 3 cohorts for evaluating

USAL scores: cohort 1, participated in the reBoot camp before the

first score was released through the EHR; cohort 2, participated be-

tween the first and second measurement; and cohort 3, participated

between the second and third measurement.

The second objective measure was the proficiency score (PS),

which evaluates whether an individual uses the recommended con-

figurations and is a composite measure of how frequently software

tools are used. The PS, calculated by Epic, is available for individual

practitioners on a rolling 4-week basis and creates a value between 0

and 10, with 0 equating to no use of the efficiency configurations

and 10 showing a very high use of the most efficient configurations

available. Factors influencing the score include use of quick actions,

preference lists, SmartTool, chart tools, and personalization of fea-

tures, such as default charge codes. The PS was analyzed retrospec-

tively 3 times for each participant: baseline (1 month before the

camp), 1 month after camp, and 6 months after camp.

Analysis
Statistical analyses were performed using R 3.6.2 (The R Project)

and SAS 9.4 (SAS Institute Inc). The mean PS was assessed for 6

unique performance metrics with mean values and 95% CI for the

mean. Paired t tests were used to analyze the change in PS from base-

line to 1 month after the camp and from baseline to 6 months after

the camp. The USAL rate of change analysis was completed using a

logistic regression model with group and time interaction.

RESULTS

Participation
From April 2018 through June 2020, 673 unique participants

attended reBoot camps. Participants were from multiple disciplines

and all locations at Mayo Clinic, with a slight majority from pri-

mary care (51%) and the rest divided between medical (34%) and

surgical (13%) specialties (Table 1). Completing the full curriculum

took 2 days, and it was offered 37 times in person in 2018 and 2019

(Table 1). In 2020, the curriculum was split into 2 separate, 1-day

reBoot camps to allow for flexibility of scheduling by practitioners,

with 31 offerings completed through June 30, 2020. Because of the

COVID-19 pandemic, the 1-day classes in 2020 were transitioned in

April to a Zoom virtual platform (Zoom Video Communications)

(Table 1).

Survey results
A total of 1314 surveys were completed, with the last of the 6-

month post-reBoot camp surveys recorded in January 2021. The

survey response rate was 90% for the presurvey, 70% for the initial

postsurvey, and 36% for the 6-month response. The most notewor-

thy results from the surveys were in the participants’ self-

evaluation of skills. The analysis was performed to include only

those participants who completed all 3 surveys. Each self-assessed

level of proficiency for the top skills covered during the reBoot

camps significantly improved immediately after the camp, and the

skills were sustained 6 months later (Table 2 and Figure 1). This

level of user confidence also remained significantly higher than

baseline without variation in nearly every subgroup evaluated

(Supplementary S4).

In addition to improving their skills, participants reported high

overall satisfaction with the program, stating that it had a positive

effect on their practice. On the immediate postparticipation surveys,

97% (580/598) of respondents stated that they would recommend

the reBoot camp to a colleague, and 92% (550/598) answered that

the most important topic they wanted covered was addressed.

Greater than 70% of responding participants (399/573) rated the

impact as 70 or higher (0–100 scale) when they were asked to evalu-

ate the “impact of this program on the ability to run a practice at

Mayo Clinic.” In the 6-month post survey, participants were asked

if they shared concepts, tips, tricks, and configurations with col-

leagues, and 94% (249/264) of responding participants reported

that they shared at least 1 item they learned with others (as was en-

couraged during the event). Most shared informally, but 23% of

Table 1. Characteristics of courses and participants

Characteristics Individual partici-

pantsa (N¼ 673)

Course format

2018–2019

16 h, 37 camps 524

2020

8 h (split), 31 camps 149

Specialty, No. (%)

Primary care

Physician 210 (31)

APP 134 (20)

Surgical

Physician 44 (7)

APP 42 (6)

Medical

Physician 133 (20)

APP 97 (14)

Other (therapist, audiologist, pharmacist, nurse) 13 (2)

Survey response, No. (%)

Presurvey 604 (90)

Postsurvey (10–14 days) 471 (70)

6-months postsurvey 239 (36)

APP: advanced practice practitioner (physician assistant or nurse prac-

tioner).
aBoth courses were completed by 120 individuals in 2020, and 6 individu-

als took 2 courses in 2019. Survey data were included for the first course they

took.
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responding participants (58/249) stated that they shared tips and

tricks in a formal setting (in scheduled mentoring time, at a depart-

mental meeting, and at similar dedicated venues) (Supplementary

S5).

The skills participants were most interested in developing were

identified in the preassessment survey and are reported in Supple-

mentary S5. Although the program was approved for CME, only

39% of participants reported use of CME time allocation to attend.

Another 10% did not know how their time was allocated. The other

51% reported that department time, vacation, or other methods

were used to allocate time.

Objective measures
At baseline (March 2019), 58.7% of the total Mayo Clinic general

population (2947/5070) achieved the gold level of USAL, with

Table 2. Change in self-assessed proficiency

Proficiency change: before to after reBoot campa Proficiency change: before to 6-mo after reBoot campa

Skill Participants,

No.b
Mean change

(mean, before

and after)

95% CI P value Mean change

(mean, before

and 6-mo after)

95% CI P value

General naviga-

tion

163 13.5

(58.5, 72.0)

11.4–15.6 <.001 11.3

(58.5, 69.8)

9.1–13.6 <.001

Documentation 158 12.7

(57.7, 70.4)

10.5–14.9 <.001 11.1

(57.7, 68.8)

8.8–13.3 <.001

Order entry 150 14.6

(56.4, 71.0)

12.3–16.9 <.001 13.1

(56.4, 69.5)

10.6–15.6 <.001

Medications 150 12.8

(57.4, 70.1)

10.4–15.1 <.001 12.7

(57.4, 70.0)

10.2–15.1 <.001

In-basket 163 18.3

(52.3, 70.5)

15.7–20.9 <.001 13.9

(52.3, 66.2)

10.8–17.0 <.001

Reports 132 10.1

(24.1, 34.2)

6.1–14.2 <.001 10.8

(24.1, 34.9)

6.3–15.3 <.001

aSkills assessed on a 1–100 scale.
bNo. of participants who completed all 3 surveys.

Figure 1. Mean results of self-assessed skill scores for 6 main skills. Skills were assessed on a 1–100 scale. The shaded region represents the 95% CI for the mean.
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increases to 66.8% in December 2019 and 67.0% in December

2020 (Figure 2). A greater proportion of program participants

achieved the goal before camp (76.9–89.2%) and after camp (96.7–

99.2%). Compared with the rate of increase in the general Mayo

Clinic population (þ8.3% from March 2019 to December 2019 and

þ0.2% from December 2019 to December 2020), the camp signifi-

cantly increased the proportion of individuals achieving the goal for

cohort 2 (March 2019 to December 2019: þ19.8% [P<.001]) and

cohort 3 (December 2019 to December 2020: þ7.5% [P<.001]).

The mean of the participants’ PS data changed significantly

when scores from before and after camp were compared. The mean

increase was 0.38 (6.09–6.47; P<.001) from 1 month before to

1 month after reBoot camp, and this increase was sustained at 6

months (0.39 increase from 6.09 to 6.48; P<.001). As of January

31, 2021, 90.1% of participants (118/131) who completed courses

in 2018 were still employed at Mayo Clinic, 96.9% of participants

(381/393) who completed courses in 2019 were still employed, and

100% of participants (149/149) who completed courses in 2020

were still employed.

DISCUSSION

The reBoot camp program at Mayo Clinic successfully achieved im-

proved user confidence, personalization, and proficiency in the

EHR. The study showed significant improvements in self-assessed

skill scores in general use of the EHR and each of the other 5 skill

domains surveyed (documenting, orders, medications, in-basket,

and reports). This level of confidence did not change after 6 months

and remained significantly higher than baseline without variation in

nearly every subgroup evaluated, with the only exception being im-

provement in self-assessment of in-basket skill, which was greater

for physicians than for other providers (Supplementary S4). A prac-

titioner’s overall clinical confidence greatly influences patient expe-

riences11 and allows clinicians to set an atmosphere that will help

achieve the best patient care.12–14 Our objective measures showed

that participants improved their personal configurations in the

EHR. Our target for USAL was achieved by 97% of users, a greater

proportion than that of practitioners in general at Mayo Clinic and

an increased rate of adoption of the personalization measured in the

USAL. The PS is a more robust measure, indicating use of the tools

measured by the USAL. This score also increased significantly from

before to after the reBoot camps and was sustained at 6-month

follow-up, indicating ongoing optimization and customization by

trained participants.

Mayo Clinic’s reBoot camp was specifically geared toward reit-

erating fundamental principles, efficiency tips, and best-practice

configurations across multiple specialties and all Mayo Clinic sites.

The range of participants’ clinical practices was wide—from small

community critical-access hospitals to large academic destination

medical centers and across primary care, medical specialties, and

surgical specialties. Having practitioners from various specialties in

the reBoot camps allowed for identification of departmental-level

build opportunities, alternative workflow considerations, apprecia-

tion of interdepartmental nuances for shared care models, and gen-

eral maturation in cross-disciplinary camaraderie. A unique variable

in course design was peer instructors, which ensured that material

would be applicable in real settings. In addition, peer instructors un-

derstood and could explain the importance of each EHR click, in-

cluding clicks for administrative and other reasons (clinical research

reporting, payor, regulatory, clinical decision support). The instruc-

tors were encouraged to share their own struggles and concerns,

which ensured a safe environment for others’ questions and crucial

conversations. The program’s founders serve on various Mayo

Clinic governance EHR committees, allowing for real-world feed-

back to enable best decisions and platform change requests to better

meet needs of the end users.

The program had direct practice applicability, as shown by the

6-month results of the postcamp survey, with nearly one-third of

participants ranking the “impact of the program on running my

practice at Mayo Clinic” as greater than 90 on a 0–100 scale. This

finding correlated with free text, postsurvey comments that de-

scribed the training experience as “revolutionary,” “mind blowing,”

“best ever,” “practice transforming,” and “spectacular.”

Giving CME credit to participants is a small incentive for com-

pleting the training and an avenue to justify the time away from clin-

ical duties to participate. The actual time allocations were not

recorded for analysis, but participants were surveyed about how

they allocated their time for the reBoot camp. Only 39% reported

that they used their CME time allocation to participate, and nearly

as many reported that the time used to improve their skills was di-

rectly supported by their department. Finding the time to participate

in the reBoot camps remains a critical bottleneck for some practi-

tioners, and ongoing evaluations are needed to find solutions.

A substantial limitation in generalizing our findings was self-

selection of participants. Participation in reBoot camps was volun-

tary, and, thus, we enrolled clinicians who were motivated to im-

prove their EHR use, to engage, and to spend the time needed to

improve their skills. This limitation was reflected in the higher

before-training USAL score of the ReBoot camp participants as com-

pared with the general Mayo Clinic practitioner group. However,

given the ongoing demand and high enrollment rates for the reBoot

camps, we have not yet reached saturation for the self-selected popu-

lation of motivated learners, and word-of-mouth continues to en-

gage potential participants who hear success stories from previous

Figure 2. User settings achievement level. The graphed lines show the per-

centage of practitioners achieving gold level for system personalization as de-

termined by user metadata analysis. The symbols indicate each cohort’s

percent of members with gold scores at the time of measurement releases

from Epic. Open symbols indicate values for that cohort before any reBoot

camp intervention.
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program participants. The project was also limited by not including

any financial analysis for the program’s cost-effectiveness. In addi-

tion, the reBoot camp was a training program designed to meet the

needs of Mayo Clinic at a specific time after EHR implementation.

Transferring the design and implementation of this program to other

organizations may alter the success. The specific design will vary

based on many factors including scale, timing, resources, vendor,

system maturity, and other organizational factors. A final limitation

is purposefully not including burnout and wellness results. This in-

formation was not directly evaluated or included in this report be-

cause of its complexity. A full, dedicated discussion to ascertain the

complete evaluation of data representing this complex and impor-

tant issue is warranted.

The discussion on the return on investment is a complex and

multifaceted conversation, and attributing changes to training alone

would be misleading. However, turnover rates of reBoot camp par-

ticipants during the study period (as of January 30, 2021) showed

low turnover rates (<1% for those at 1 year, <5% for those at 2

years, <10% for those at 3 years), which were lower than Mayo

Clinic’s average 6%/year turnover rate during this same period and

other clinician turnover rates reported in the literature.15 The EHR

has been implicated as a contributor to physician burnout,16 and

burnout has been associated with turnover.16,17 It is not unreason-

able to assume that effective EHR training may also reduce turnover

associated with burnout, although specific studies are needed to de-

termine whether this is true.

CONCLUSION

ReBoot camps are a well-received and effective solution for ongoing

training needs. Our data showed significant improvement in EHR

skill confidence and objective measures of EHR personalization and

proficiency. Our data also suggested that practitioner turnover could

be reduced, and overall physician interactions could be improved

through the reBoot camp system. Key tenets of the reBoot camp

were practitioner peer-to-peer instruction, blocked time, a specific

curriculum, and time for live environment build and configuration.

Although cost-effectiveness is difficult to measure and requires for-

mal future evaluation, we believe this highly effective training model

could be applied at other health care organizations.
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