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ABSTRACT

Objective: Physicians often describe the electronic health record (EHR) as a cumbersome impediment to mean-

ingful work, which has important implications for physician well-being. This systematic review (1) assesses or-

ganizational, physician, and information technology factors associated with EHR-related impacts on physician

well-being; and (2) highlights potential improvements to EHR form and function, as recommended by frontline

physicians.

Materials and methods: The MEDLINE, Embase, CINAHL, PsycINFO, ProQuest, and Web of Science databases

were searched for literature describing EHR use by physicians and markers of well-being.

Results: After reviewing 7388 article, 35 ultimately met the inclusion criteria. Multiple factors across all levels

were associated with EHR-related well-being among physicians. Notable predictors amenable to interventions

include (1) total EHR time, (2) after-hours EHR time, (3) on-site EHR support, (4) perceived EHR usability, (5) in-

basket burden, and (6) documentation burden. Physician recommendations also echoed these themes.

Conclusions: There are multiple complex factors involved in EHR-related well-being among physicians. Our re-

view shows physicians have recommendations that span from federal regulations to organizational policies to

EHR modifications. Future research should assess multipronged interventions that address these factors. As pri-

mary stakeholders, physicians should be included in the planning and implementation of such modifications to

ensure compatibility with physician needs and clinical workflows.
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INTRODUCTION

Recent reviews show physician burnout has an overall prevalence

ranging from 0% to 80.5%,1 with an average across studies of

44%.2 Physician burnout has become an important area of interest

for healthcare administrators because it affects both physicians (via

increased rates of depression, substance use, reduced work hours,
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leaving medicine)3–10 and their patients (eg, decreased quality of

care).11–14 Cost analyses suggest that the price of replacing a physi-

cian who quits due to burnout or job dissatisfaction ranges from

$250 000 to $1 million per physician,15,16 or about $4.6 billion in

aggregate annually.17 Indeed, there have been calls to revise the

“triple aim” to include a fourth aim promoting clinician job satisfac-

tion.18–22

One influential model, the Stanford Model of Professional Ful-

fillment, describes 3 components of well-being: personal resilience

(ie, self-care strategies), culture of wellness (ie, the supportiveness of

the work environment), and efficiency of practice (ie, the policies

and systems in place within the organization which affect the prac-

tice of medicine).23 Though many wellness interventions have fo-

cused on increasing personal resilience, those targeting practice

efficiency are viewed as likelier to result in meaningful improve-

ments to physician well-being. One area of practice inefficiency fre-

quently noted by physicians is the cumbersome nature of the

electronic health record (EHR), which many view as interfering with

workflow and adding “busywork” to the job. Consequently, there

has been an increase in the number of studies investigating how

EHR use influences physician well-being. Because this literature has

grown substantially in recent years, there is a need to summarize

what we know about the association between physician EHR utili-

zation and well-being. Given the important insights of frontline staff

regarding EHR problems and potential solutions,24,25 studies

highlighting physician views provide crucial information to address

specific challenges.

Our review has 2 objectives: (1) to assess the multilevel (organi-

zational, physician, and information technology [IT]) factors associ-

ated with EHR-related impacts on physician well-being and burnout

and (2) to identify promising potential EHR improvements, as rec-

ommended by physicians. Specifically, we will summarize the cur-

rent evidence base regarding predictors of and potential solutions to

EHR-related physician burnout, which may be useful for health sys-

tem leaders, policymakers, and EHR vendors seeking to improve

physician well-being.

MATERIALS AND METHODS

A systematic review was completed per the PRISMA (Preferred

Reporting Items for Systematic Reviews and Meta-Analysis) guide-

lines.26 Pre-registration occurred with PROSPERO on November 4,

2019.

Search strategy
PubMed was used to identify all peer-reviewed literature and gray

literature (eg, conference abstracts) that studied EHRs, physicians,

and well-being. In addition, the Embase, CINAHL, PsycINFO, Pro-

Quest, and Web of Science databases were searched to identify addi-

tional relevant studies. Databases were searched on October 31,

2019, using controlled vocabulary and subject headings and trun-

cated and phrase-searched keywords in the title or abstract (as each

database allowed). For instance, our search terms for well-being in-

cluded concepts like “burnout,” “stress,” and “professional sat-

isfaction.” Detailed information on the search strategy is found in

Supplementary Appendix 1. Each study included for full-text screen-

ing was backward and forward searched to identify additional cita-

tions. Finally, we added 6 studies to the list for screening based on

personal contacts’ recommendations. Duplicate studies were elimi-

nated from the list. Newer studies identified during the peer review

process were added in August 2020.

Study selection
We included studies that examined broad EHR use or specific EHR

elements (eg, in-baskets). We focused on studies that either mea-

sured burnout directly or assessed proxy measures of burnout (eg,

frustration). We refer to this collection of variables in our reviewed

studies as “EHR-related indicators of physician well-being.” Table 1

displays each variable that falls under this construct and its defini-

tion. These variables were determined a priori with the assistance of

a librarian, an IT manager (O.T.N.), and a clinical psychologist who

specializes in physician well-being (L.J.M.). Broadly, these measures

cover individual responses to the EHR (eg, satisfaction), health IT

factors (eg, EHR usability) that impact efficiency of practice, and ex-

ternal factors influencing health IT use (eg, documentation regula-

tions). Figure 1 presents how each measure fits into the overall

picture of driving burnout as adapted from another model.27

Final inclusion criteria included (1) English language, (2) empiri-

cal study, (3) based in the United States, and (4) examined physician

well-being. We limited analyses to studies conducted in the United

States due to systemic differences in EHR documentation among

countries (eg, documentation length in the United States is about 4

times longer than other countries).28 Clinicians may interact with

the EHR differently depending on their profession29,30; therefore,

we limited the present review to studies involving physicians and

physicians-in-training (eg, residents) to minimize the impact of pro-

fession on our results. Studies that combined physician data with

nonphysicians were excluded.

A pair of reviewers independently screened all titles and abstracts

to assess for relevancy. Articles identified for further reading were

independently screened by pairs of reviewers to assess each article

against the inclusion criteria. Reviewers agreed on inclusion in 7343

of 7388 (99.39%) instances. When disagreement occurred between

the 2 reviewers, a third reviewer read the article and provided input.

Data extraction and synthesis
For included studies, we noted study design, medical specialties ex-

amined, sample size, and relevant findings. We adapted a previously

developed risk of bias assessment for use in our review31 and

assessed for (1) thorough description of participant eligibility crite-

ria, (2) bias from funding source, (3) indirectness bias from studying

a sample different from the intended population, and (4) indirect-

ness bias from participants commenting on EHRs they never directly

used. For the qualitative studies, we also assessed (1) description of

data collection methods, (2) reporting of a process used to analyze

data, (3) mention of interrater reliability assessments during data

coding, and (4) sufficiency of sample size to infer saturation. For the

quantitative studies, we noted that almost all studies were observa-

tional and many used survey designs. Consequently, all quantitative

studies were also assessed for (1) flawed measurements of variables

(eg, asking participants to estimate time spent in the EHR instead of

methods less prone to recall bias); (2) response rate of over 50% for

surveys; (3) reporting of both significant and nonsignificant findings;

(4) use of a combined sample size of at least 385 participants, which

is a traditional threshold for studies on larger populations32; and (5)

use of a validated instrument to measure burnout or the proxy mea-

sure. For mixed-methods studies, both quantitative and qualitative

components were assessed individually.
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For each criterion, 1 point was given if the study possessed the

characteristic. No points were given if the study lacked the charac-

teristic, if it was deemed unclear, or if it was not applicable. Quanti-

tative components could score up to 9 points; those employing

surveys could score up to 10 points. Qualitative components could

score up to 8 points. Total scores were used to classify an article as

low risk of bias (7-10 points), moderate risk of bias (5-6 points), or

high risk of bias (1-4 points). To classify a mixed-methods study, we

used the most severe classification given to either the quantitative or

qualitative component to calculate the total quality score.

We grouped major findings by predictor and themes described in

physicians’ recommendations that originated from the results

reporting. We followed the conventional standard of P< .05 to indi-

cate significance of findings.

RESULTS

We screened 7388 unique articles. Of these, 81 met our inclusion

criteria based on initial review. On further reading, 35 articles ulti-

mately met our inclusion criteria. Figure 2 presents our PRISMA

flowchart.

Table 1. Variables that form EHR-related indicators of physician well-being in our reviewed quantitative studies

Measure Group Variable Definition

Direct measures of burnout Reporting burnout The endorsement of symptoms such as emotional exhaustion, de-

personalization, and low personal accomplishment

Work-related burnout One of the domains of the Copenhagen Burnout Inventory that fo-

cuses on burnout in the occupational setting

Emotional exhaustion scores A state in which an individual is fatigued from chronic stress

Depersonalization scores A state in which an individual feels loses a feeling of self and expe-

riences helplessness

Personal accomplishment scores A state in which an individual participates in meaningful work

Efficiency and resources Perceived physician productivity from EHR Overall level of productivity of EHR workflows felt by the physi-

cian

Perceived ease of use of EHR A measure of EHR usability

Number of login events per day Total amount of times an individual logs into the EHR with a user-

name or password or with badge scanning

SUS composite scores A validated scale that measures usability of IT systems

Amount of time to document A measure of documentation burden

QUIS scores A validated measure of usability of IT systems

User experience rating of EHR An informal measure of IT systems that broadly covers usability

and EHR satisfaction

Time spent in EHR on days without

appointments

One measure of EHR use patterns

Minutes spent in EHR on orders per wRVU Time spent on writing referrals and prescriptions in the EHR

Minutes spent on clinical review in

EHR per wRVU

Time spent reading a patient’s chart in the EHR

Minutes spent on in-basket in

EHR per wRVU

Time spent looking at, answering, and composing in-basket mes-

sages in the EHR

Minutes spent active in EHR on scheduled

days after-hours per wRVU

Time spent on any EHR activity outside of normal work hours

Minutes spent on EHR on unscheduled

days per wRVU

Time spent on any EHR activity during days where the individual

does not have patients scheduled

Amount of inbox notifications A measure of in-basket burden

Workload and job demands NASA-TLX scores A measure of cognitive workload induced from IT usage

Effort level required A measure of how much physical and mental work was needed to

use the EHR

Frustration level A measure of EHR satisfaction that includes level of alignment of

personal workflows with EHR workflows as well as overall us-

ability

Mental demand level A measure that focuses on how much decision making, memory,

and information processing was needed

Cognitive load An informal measure of how much the individual has to rely on

memory to complete tasks

EHR satisfaction Focused satisfaction measure surrounding EHR systems’ ease of

use, efficiency, and ability to support workflows

Satisfaction with level of computerization Satisfaction with the digitization of healthcare processes

Perceived cumbersomeness level Extent an individual feels the EHR is slow or unusable

Work-life integration Reporting work-life balance issues The endorsement that EHR use at home has impacted satisfaction

with one’s work-life balance

Organizational culture and values Staff satisfaction/job satisfaction Broad measure encompassing an individual’s perception at their

ability to do a job per their expectations

EHR: electronic health record; IT: information technology; NASA-TLX: NASA Task Load Index; QUIS: Questionnaire for User Interface Satisfaction; SUS:

System Usability Score; wRVU: work relative value unit.
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Study quality assessment results
Across the 35 included studies, we found that none were of high risk

of bias, 17 were of moderate risk of bias, and 18 were of low risk of

bias. Detailed information of the assessment can be found in Supple-

mentary Appendix 2.

There are several methodological challenges uncovered during

quality appraisal. First, about a third of the studies concentrated on

a singular medical specialty, which may decrease generalizability.

Other studies pooled data from physicians across specialties, pre-

venting analysis of differences in EHR-related burden. Second, most

Burnout

Direct Measures
• Repor�ng burnout
• Work-related burnout scores
• Emo�onal exhaus�on scores
• Depersonaliza�on scores
• Personal accomplishment scores

Indirect Measures

Efficiency and Resources
• Perceived physician 

produc�vity from EHR
• Perceived ease of use of 

EHR
• Number of login events 

per day
• SUS composite scores
• Amount of �me to 

document
• QUIS scores
• User experience ra�ng of 

EHR
• Time spent in EHR
• Amount of inbox 

no�fica�ons

Workload and Job Demands
• NASA-TLX composite 

scores
• Effort level required
• Frustra�on level 
• Mental demand level
• Cogni�ve load
• EHR/computeriza�on 

sa�sfac�on
• Perceived 

cumbersomeness level

Organiza�onal Culture and 
Values
• Staff/job sa�sfac�on

Work-Life Integra�on
• Repor�ng work-life 

balance issues

Figure 1. Drivers of electronic health record (EHR)–related indicators of physician well-being. NASA-TLX: NASA Task Load Index; QUIS: Questionnaire for User In-

terface Satisfaction; SUS: System Usability Score. Adapted with permission from Shanafelt and Noseworthy.27
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Figure 2. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart detailing the study screening process. EHR: electronic health

record. Adapted with permission from Moher et al.26
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studies used cross-sectional designs, limiting insights on how well-

being changed over time. Third, about two-thirds of the studies used

self-reported data, which may reflect recall bias. However, most

studies used validated scales or items that were unlikely to be im-

pacted by memory (eg, satisfaction ratings), which should mitigate

this concern. Finally, as is typical in physician samples,33 only about

half the survey studies had a response rate of over 50%, introducing

questions about the representativeness of results.

Study characteristics
The initial publication years ranged from 2010 to 2019. In response

to a request during the peer-review process, an additional search

was completed to assess for eligible studies published in 2020. There

were 21 quantitative studies, 7 qualitative studies, and 7 mixed-

methods studies. Notably, 14 studies measured burnout directly

with validated scales, but 4 different scales were used. Physician spe-

cialties included in the studies varied, with 14 studying only 1 spe-

cialty. The table summarizing study characteristics is included in the

Supplementary Appendix 3.

Organization-level characteristics
Twelve studies assessed the association between organizational fac-

tors and well-being. Supplementary Appendix 4 summarizes these

findings.

Practice setting

When compared with hospital-based practices, office practices were

associated with fewer daily logins.34 Private group practices were as-

sociated with higher ease of use. Private and hospital group practices

were associated with perceived physician productivity.35

Larger organizations were associated with lower perceived EHR

productivity and more difficulty using the EHR.35 Another study

showed that the number of physicians in the practice was unrelated

to burnout or EHR satisfaction.36

Physician characteristics
Twelve studies assessed the association between physician demo-

graphics and well-being. Supplementary Appendix 5 summarizes

these findings.

Physician age

Older age was associated with lower usability scores, perceived ease

of EHR use, perceived physician productivity, and overall EHR sat-

isfaction.35,37,38 However, a more recent study found no differences

in the likelihood of reporting satisfaction with EHR remote access

and utilization of computers in patient rooms.39

Professional specialty

One study reported specialists had received fewer in-basket mes-

sages when compared with generalists.40 Another found differences

in usability scores among the specialties, with general internal medi-

cine physicians rating the EHR usability higher than their colleagues

in family medicine, radiology, general surgery, and orthopedic sur-

gery.37 However, another study observed no differences among spe-

cialties in work-life balance or EHR-related burnout,41 and another

concluded that perceived EHR productivity and ease of EHR use

were mixed among different specialties.35

Assigned patient care responsibility

One study reported no association with work-life balance or burn-

out stemming from EHR use,41 and one noted that physicians with

more patient care responsibility typically spend more time using the

EHR on days that they are not scheduled to see patients.42 Another

study reported that having more patient care responsibility was as-

sociated with fewer in-basket messages.40

Physician EHR attitudes and behaviors
Sixteen studies focused on the association between physicians’ atti-

tudes and behaviors involving the EHR and their well-being. Supple-

mentary Appendix 6 summarizes these findings.

Satisfaction with in-house IT support

One study reported that satisfaction with the in-house EHR support

team was associated with higher EHR satisfaction.34

Usability perceptions

Believing that the EHR displayed clear prompts on the interface and

that information was presented clearly were both associated with

higher perceived ease of EHR use and lower levels of perceived cum-

bersomeness.43 Intuitive interfaces were associated with lower levels

of perceived effort.43 Higher usability scores and ease of EHR use

were associated with improved perceptions of EHR remote access

and computer use as well as lower reported burnout, emotional ex-

haustion, and depersonalization scores.37,43 Non–user-friendly

EHRs were associated with burnout.44 Perceptions that the EHR is

cumbersome were associated with higher frustration levels.43

Work volume

Higher in-basket burden was associated with higher reported burn-

out and lower job satisfaction scores.4,6 Higher documentation bur-

den was associated with burnout but was unrelated to EHR

satisfaction. Frequent clicking activity in the EHR was associated

with higher burnout scores, but frequency of keystrokes was unre-

lated to EHR satisfaction.34,36

Time spent in EHR weekly

One study reported more time spent in the EHR each week was as-

sociated with worse emotional exhaustion and depersonalization

scores. Personal accomplishment scores were moderated by training

level (ie, resident vs attending), with residents generally reporting

lower scores compared with attending physicians.45 In contrast, a

study using a different burnout instrument found that spending

more time in the EHR each week was associated with lower work-

related burnout.35 A third study found that increased time spent in

the EHR was related to higher satisfaction with the user interface.43

Increased time spent using the EHR after hours was related to

higher burnout scores, worse EHR frustration levels, and more

work-life balance concerns.40,42,45,46 However, one study found res-

idents reported higher depersonalization and lower personal accom-

plishment scores as EHR typing time spent after-hours working in

the EHR increased, compared with attending physicians who

reported no association with depersonalization scores and higher

personal accomplishment scores.45 Last, a more recent study

reported EHR time on weekends, holidays, and days with patient

appointments was associated with reported burnout. However,

EHR time on days without patient appointments (eg, administrative

time) or on weeknights was unrelated to burnout.47
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EHR functionality
Eleven studies looked at EHR functionality and its effect on well-

being. Supplementary Appendix 7 summarizes these findings.

Several studies looked at individual EHR functions. Most func-

tions had no association,48 but computerized provider order entry

was associated with higher burnout scores.49 Inversely, patient care

summaries, clinical notes, and diagnosis features were associated

with lower burnout scores.35,36,48 Generally, having an EHR with a

low number of functions was associated with lower stress scores and

higher job satisfaction scores but was unrelated to burnout or intent

to leave the practice.50

Physicians’ recommendations to improve EHR-related

indicators of well-being
Twelve studies presented physicians’ recommendations on how to

improve well-being and EHR-related burden. All recommendations

primarily focused on improvements in the “efficiency of practice”

domain. As seen in Table 2, physician recommendations spanned

across 3 themes: federal policy, organizational policy, and IT. For

instance, federal policy interventions focused on decreasing docu-

mentation requirements, organizational policy suggestions focused

on implementing team-based care or documentation models, and

proposed IT solutions were aimed at usability issues and tools to im-

prove personal productivity.

We also report in Table 2 on how each intervention theme is

connected to the sociotechnical model for health IT to illustrate the

extent the interventions address each component in this model.59 In

aggregate, physicians’ recommendations were relevant to all

8 dimensions, illustrating diverse origins of identified pain points.

DISCUSSION

The goal of this systematic review was to assess organizational-, phy-

sician-, and IT-related factors associated with EHR-related impacts

on physician well-being and highlight potential improvements to

EHR form and function, as recommended by frontline physicians. To

our knowledge, this is the first systematic review describing (1) ways

the EHR affects burnout and well-being among physicians and (2)

interventions suggested by physicians to minimize difficulties associ-

ated with the EHR. Overall, our review found that key organizational

factors, such as in-house EHR support and use of scribes, improve

physician well-being. Furthermore, our review found that IT-related

factors, such as EHR usability and resulting documentation burden,

remain key factors in influencing physician well-being. Our review

also identified a number of strategies recommended by physicians,

such as use of shared templates and team-based documentation, that

could be tested to improve physician well-being. We provide implica-

tions for practice and policy in the following paragraphs.

Having an on-site EHR support team appears to be beneficial,

which is consistent with previous studies assessing the effect of in-

house EHR support and EHR optimization capacities (ie, streamlin-

ing physicians’ EHR workflows).60 Prior research has also shown

that local IT support can improve physicians’ attitudes toward the

EHR,61 and organizational responsiveness to physician needs.62

Conversely, lack of IT support can negatively affect EHR usage and

patient outcomes.63 Providing local EHR support and optimization

services could free up physician time, leaving more room for profes-

sionally fulfilling tasks (eg, direct patient care). In fact, one recent

study found that EHR optimization was associated with improved

EHR satisfaction and decreased burnout among several clinician

types.64 This EHR support team can also provide EHR training to

clinicians, with evidence suggesting that high-quality EHR training

may improve EHR satisfaction.65 Given the apparent importance

and expense of on-site EHR support, future studies should examine

its cost-benefit ratio and explore more affordable alternatives (eg,

virtual EHR support) that could be utilized in underresourced

healthcare settings.

A second key finding highlighted the value of involving support

staff or scribes in the EHR documentation process, suggesting that

team-based care models may improve well-being. There is growing

evidence that these models are associated with lower burnout and

higher job satisfaction scores.66–68 Notably, these models are en-

dorsed by the American Medical Association.69 In the EHR context,

support staff could address administrative tasks that do not require

a physician’s expertise. This may address in-basket burden and

after-hours EHR use. Similarly, scribes may help reduce documenta-

tion burden and time spent using the EHR during patient visits or

after-hours. EHRs can support these team models by offering func-

tionalities that allow nursing staff to enter or prepare orders for

physicians’ reviews, permit team members to share in-basket folders,

and provide routing rules that allow support staff to screen incom-

ing in-basket messages and telephone encounters. The Ambulatory

Process Excellence project at the University of Colorado is one

promising model for redistributing clerical workload to reduce phy-

sician documentation burden and information overload.70

Low EHR usability was also identified as a significant pain point,

demonstrating the importance of obtaining physician input when iden-

tifying areas for improvement to the EHR. Such targeted improve-

ments should be based in user-centered design and guided by ongoing

physician feedback. Unfortunately, 66% of physicians reported that

they had not been included in conversations related to improving their

organization’s EHR.71 Additional participatory approaches are needed

to integrate physician feedback to successfully address EHR usability

problems, and including psychologists in the discussion may help with

incorporating cognitive sciences into EHR design.72 We also recom-

mend multilevel interventions to improve EHR usability. At the policy

level, the Office of the National Coordinator for Health Information

Technology has recently closed their public feedback period for crite-

ria development of the EHR Reporting Program. Comparative infor-

mation on EHRs from the program is planned to be made publicly

available in 2022.73 Upon the release of these data, researchers can

study correlates of levels of usability testing performed by EHR ven-

dors and study gaps in usability between EHR products. At the organi-

zational level, the use of voice dictation and virtual scribes have been

suggested to reduce clicking and typing activity.74 Furthermore, the

Pew Charitable Trusts recommend developing an internal review com-

mittee to assess safety incidents for EHR-related factors.75 We also ad-

vocate for the usage of an interdisciplinary committee to review

proposed EHR build changes for workflow mismatches, usability

risks, and compliance with best practices (ie, published usability heu-

ristics).76,77 At the IT level, artificial intelligence (eg, predictive text)

may address documentation burden by decreasing typing needs. Some

strategies outlined in the recently enacted 21st Century Cures Act that

target typing and clicking burden, cognitive overload, and EHR us-

ability include using biometric authentication processes, restructuring

the reporting of lab result by order of criticality, and ensuring a consis-

tent user interface throughout the EHR.78

Physicians also offered other recommendations for improving

EHRs, such as reducing regulatory requirements that result in

documentation burden. The Affordable Care Act introduced numer-

ous value-based payment programs, such as the Hospital Value-
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Based Purchasing Program,79 which has improved care delivery but

also increased documentation burden.80 Although the previous dis-

cussion points may improve efficiency of the documentation pro-

cess, the feedback from physicians also reflected frustration with the

regulations that mandate the burdensome requirements. This frustra-

tion has persisted since the initial implementation of the Centers for

Medicare and Medicaid Services Evaluation & Management guide-

lines.4,81–83 Notably, the Centers for Medicare and Medicaid Services

will implement a component of the Patients Over Paperwork initiative

that modifies the Evaluation & Management guidelines in order to re-

duce documentation burden effective January 2021.84 This policy

change is intended to limit unnecessary documentation in outpatient

settings, decreasing physician time spent in the EHR (including after-

hours EHR use). However, much work remains around building simi-

lar policies for private payers and for other care settings.82 Thus, sev-

eral leading professional associations have advocated for the use of a

“minimum data set,” with which payers would automatically receive

structured EHR data that used for reimbursement decisions.85 Al-

though this could reduce clerical burden on physicians, additional

work in interoperability capacities among EHRs may be necessary to

further implement this suggestion.

Physicians also recommended numerous organization- and IT-level

recommendations connected to culture of wellness influences (eg, use

of shared templates and team-based documentation) and personal re-

silience interventions (eg, setting boundaries regarding work outside of

work). Consistent with current theory regarding drivers of physician

burnout (ie, the Stanford Model of Professional Fulfillment),23 results

highlighted EHR-related impacts on “efficiency of practice” (ie, ability

to complete work quickly and without unnecessary obstacles),

“culture of wellness” (ie, level of cooperation and support within the

healthcare team and work environment), and “personal resilience” (ie,

physician efforts at work-life integration and self-care). Indeed, most

findings connected EHR use to personal productivity and degree of

work-life balance. However, current theory also suggests that inter-

ventions targeting all 3 drivers of physician burnout may lead to the

most meaningful change for physicians. Thus, the evaluations of the

impact these multidimensional interventions may have on physician

well-being represent fertile ground for future research.

Additionally, there were important limitations of this systematic

review. First, the lack of rigorous study designs (eg, randomized con-

trolled trials, quasi-experimental studies) precluded us from drawing

definitive conclusions based on the current evidence. Second, we in-

cluded both articles that assessed burnout directly through a vali-

dated tool and those that assessed a proxy measure for burnout,

which may influence the interpretation of results. Because burnout

generally reflects the cumulative effects of a series of factors or

events impacting well-being, we included these indirect measures in

order to provide insights regarding physicians who have not yet de-

veloped burnout but are displaying intermediary symptoms that

could lead to burnout if left unchecked. Third, it was not possible to

pool estimates across the quantitative studies due to the heterogene-

ity in types of measures used. Fourth, the inclusion of gray literature

may have altered our findings. However, we believe that their inclu-

sion provides a more comprehensive picture regarding EHR-related

indicators of physician well-being. Fifth, while articles included in

this study spanned almost a decade, we recognize that significant

advances in EHR development and best practices have occurred

since 2010. We noted minimal differences in how the literature and

findings have evolved over time, with notable exceptions that more

recent studies have focused on after-hours EHR time and usability

metrics. As the field changes, this review will need to be updated.

Last, because our review included only data from U.S. physicians,

our results may not be generalizable outside the United States

CONCLUSION

The findings of this review suggest that EHR-related physician well-

being is determined by multiple factors including EHR usability,

EHR system features, and physician-level characteristics and beliefs.

At the same time, our study suggests that physicians have specific

and feasible suggestions regarding ways to reduce EHR-related bur-

den. Future efforts should focus on implementing the strategies and

upgrades requested by these frontline users. More research is needed

to test multicomponent interventions that address these complex

factors and engage physicians in designing the interventions.
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32. Trafimow D, Myüz HA. The sampling precision of research in five major

areas of psychology. Behav Res Methods 2019; 51 (5): 2039–58.

33. Asch DA, Jedrziewski MK, Christakis NA. Response rates to mail surveys

published in medical journals. J Clin Epidemiol 1997; 50 (10): 1129–36.

34. Copley LA, Sharps CH, Gerardi JA, et al. Electronic medical record use

and satisfaction among pediatric orthopaedic surgeons. J Pediatr Orthop

2019; 39 (9): e722–8.

35. Butler RJ, Johnson WG. Rating the digital help: electronic medical

records, software providers, and physicians. Int J Health Econ Manag

2016; 16 (3): 269–83.

36. Ward Z. Physician stress: is the electronic health record to blame? https://search.

proquest.com/pqdtglobal/docview/2231164978/B0E87298F1C84044PQ/4?

accountid¼10920. Accessed November 5, 2019.

37. Melnick ER, Dyrbye LN, Sinsky CA, et al. The association between per-

ceived electronic health record usability and professional burnout among

US physicians. Mayo Clin Proc 2020; 95 (3): 476–87.

38. Wylie MC, Baier RR, Gardner RL. Perceptions of electronic health record

implementation: a statewide survey of physicians in Rhode Island. Am J

Med 2014; 127 (10): e21–7.

39. Melnick ER, Sinsky CA, Dyrbye LN, et al. Association of perceived

electronic health record usability with patient interactions and work-life

integration among US physicians. JAMA Netw Open 2020; 3 (6):

e207374.

40. Murphy DR, Meyer AN, Russo E, et al. The burden of inbox notifications in

commercial electronic health records. JAMA Intern Med 2016; 176 (4): 559–60.

41. Saag HS, Shah S, Horwitz LI, et al. Pajama time: Working after work in

the electronic health record. J Gen Intern Med 2019; 34 (9): 1695–6.

42. Robertson SL, Robinson MD, Reid A. Electronic health record effects on

work-life balance and burnout within the I3 population collaborative. J

Grad Med Educ 2017; 9 (4): 479–84.

43. Khairat S, Burke G, Archambault H, et al. Perceived burden of EHRs on

physicians at different stages of their career. Appl Clin Inform 2018; 9 (2):

336–47.

44. Burke C, Surawicz CM, Oxentenko AS, et al. A national survey of burnout

in gastroenterologists. Am J Gastroenterol 2017; 112: S593–4.

45. Domaney NM, Torous J, Greenberg WE. Exploring the association be-

tween electronic health record use and burnout among psychiatry resi-

dents and faculty: a pilot survey study. Acad Psychiatry 2018; 42 (5):

648–52.

46. Hauer A, Waukau HJ, Welch P. Physician burnout in Wisconsin: An

alarming trend affecting physician wellness. WMJ 2018; 117 (5):

194–200.

47. Micek MA, Arndt B, Tuan WJ, et al. Physician burnout and timing of elec-

tronic health record use. ACI Open 2020; 4 (1): e1–8.

48. Menachemi N, Powers T, Au DW, et al. Predictors of physician satisfac-

tion among electronic health record system users. J Healthc Qual 2010;

32 (1): 35–41.

49. Shanafelt TD, Dyrbye LN, Sinsky C, et al. Relationship between clerical bur-

den and characteristics of the electronic environment with physician burnout

and professional satisfaction. Mayo Clin Proc 2016; 91 (7): 836–48.

50. Babbott S, Manwell LB, Brown R, et al. Electronic medical records and

physician stress in primary care: Results from the MEMO study. J Am

Med Inform Assoc 2014; 21 (e1): e100–6.

51. Holden RJ. Physicians’ beliefs about using EMR and CPOE: In pursuit of

a contextualized understanding of health IT use behavior. Int J Med In-

form 2010; 79 (2): 71–80.

52. Flanagan ME, Militello LG, Rattray NA, et al. The thrill is gone: Burden-

some electronic documentation takes its toll on physicians’ time and atten-

tion. J Gen Intern Med 2019; 34 (7): 1096–7.

53. Colligan L, Sinsky C, Goeders L, et al. Sources of physician satisfaction

and dissatisfaction and review of administrative tasks in ambulatory prac-

tice: a qualitative analysis of physicians and staff interviews. https://www.

Journal of the American Medical Informatics Association, 2021, Vol. 28, No. 5 983

https://amaalliance.org/wp-content/uploads/2019/01/preventing_physician_burnout-stepsforward-ama.pdf
https://amaalliance.org/wp-content/uploads/2019/01/preventing_physician_burnout-stepsforward-ama.pdf
https://catalyst.nejm.org/doi/full/10.1056/CAT.17.0429
https://search.proquest.com/pqdtglobal/docview/2231164978/B0E87298F1C84044PQ/4?accountid=10920
https://search.proquest.com/pqdtglobal/docview/2231164978/B0E87298F1C84044PQ/4?accountid=10920
https://search.proquest.com/pqdtglobal/docview/2231164978/B0E87298F1C84044PQ/4?accountid=10920
https://search.proquest.com/pqdtglobal/docview/2231164978/B0E87298F1C84044PQ/4?accountid=10920
https://www.ama-assn.org/sites/ama-assn.org/files/corp/media-browser/public/ps2/ps2-dartmouth-study-111016.pdf


ama-assn.org/sites/ama-assn.org/files/corp/media-browser/public/ps2/ps2-

dartmouth-study-111016.pdf. Accessed November 27, 2019.

54. Ayers BL. Impact of electronic medical records on physician job satisfac-

tion and quality of care. https://search.proquest.com/pqdtglobal/docview/

2030000331/B0E87298F1C84044PQ/47?accountid¼10920. Accessed

December 2, 2019.

55. Miyasaki JM, Rheaume C, Gulya L, et al. Qualitative study of burnout,

career satisfaction, and well-being among US neurologists in 2016. Neu-

rology 2017; 89 (16): 1730–8.

56. Contratto E, Romp K, Estrada CA, et al. Physician order entry clerical

support improves physician satisfaction and productivity. South Med J

2017; 110 (5): 363–8.

57. Dillon EC, Tai-Seale M, Meehan A, et al. Frontline perspectives on physi-

cian burnout and strategies to improve well-being: Interviews with physi-

cians and health system leaders. J Gen Intern Med 2020; 35 (1): 261–7.

58. Koopman RJ, Steege LM, Moore JL, et al. Physician information needs

and electronic health records (EHRs): Time to reengineer the clinic note. J

Am Board Fam Med 2015; 28 (3): 316–23.

59. Sittig DF, Singh H. A new sociotechnical model for studying health infor-

mation technology in complex adaptive healthcare systems. Qual Saf

Health Care 2010; 19 (suppl 3): i68–74.

60. Moon MC, Hills R, Demiris G. Understanding optimization processes of

electronic health records (EHR) in select leading hospitals: a qualitative

study. BMJ Health Care Inform 2018; 25 (2): 109–25.

61. Baum A, Figar S, Serverino J, et al. Assessing the impact of change in the

organization of a technical support system for a health information sys-

tems (HIS). Stud Health Technol Inform 2004; 107 (Pt 2): 1367–70.

62. Petersen LS. Complexities in securing sustainable IT infrastructures in

hospitals: The many faces of local technical support. Stud Health Technol

Inform 2010; 160 (Pt 2): 899–903. (Pt

63. MacFarlane A, Murphy AW, Clerkin P. Telemedicine services in the Re-

public of Ireland: An evolving policy context. Health Policy 2006; 76 (3):

245–58.

64. Sieja A, Markley K, Pell J, et al. Optimization sprints: Improving clinician

satisfaction and teamwork by rapidly reducing electronic health record

burden. Mayo Clin Proc 2019; 94 (5): 793–802.

65. Longhurst CA, Davis T, Maneker A, on behalf of the Arch Collaborative,

et al. Local investment in training drives electronic health record user sat-

isfaction. Appl Clin Inform 2019; 10 (02): 331–35.

66. Helfrich CD, Dolan ED, Simonetti J, et al. Elements of team-based care in a

patient-centered medical home are associated with lower burnout among

VA primary care employees. J Gen Intern Med 2014; 29 (S2): 659–66.

67. Welp A, Meier LL, Manser T. The interplay between teamwork, clini-

cians’ emotional exhaustion, and clinician-rated patient safety: a longitu-

dinal study. Crit Care 2016; 20 (1): 110.

68. Lyon C, English AF, Smith PC. A team-based care model that improves

job satisfaction. Fam Prac Manag 2018; 25 (2): 6–11.

69. American Medical Association. Team-based care: Improve patient care

and time engagement through collaboration and streamlined processes.

http://edhub.ama-assn.org/steps-forward/module/2702513#resource.

Accessed June 14, 2020.

70. Wright AA, Katz IT. Beyond burnout - Redesigning care to restore mean-

ing and sanity for physicians. N Engl J Med 2018; 378 (4): 309–11.

71. Newkirchen S, Electronic EN. health records: can the pain shift to value

for physicians? Deloitte 2018 survey of US physicians. https://www2.

deloitte.com/content/dam/insights/us/articles/4627_Electronic-health-

records/DI_physician-survey.pdf. Accessed June 14, 2020.

72. Ratwani R. Electronic health records and improved patient care: opportu-

nities for applied psychology. Curr Dir Psychol Sci 2017; 26 (4): 359–65.

73. Office of the National Coordinator for Health Information Technology. EHR

reporting program. https://www.healthit.gov/sites/default/files/page/2019-07/

EHRReportingProgram072519v1.pdf. Accessed September 7, 2020.

74. Berg S. Simpler logins, voice recognition ease click fatigue at Yale. https://

ama-assn.org/practice-management/digital/simpler-logins-voice-recogni-

tion-ease-click-fatigue-yale. Accessed June 14, 2020.

75. Pew Charitable Trusts. Effective reporting could improve safe use of elec-

tronic health records: new government effort can collect data to help re-

duce patient harm. https://www.pewtrusts.org/en/research-and-analysis/

issue-briefs/2020/03/effective-reporting-could-improve-safe-use-of-elec-

tronic-health-records. Accessed September 6, 2020.

76. Nielsen J. Heuristic evaluation. In: Nielsen J, Mack RL, eds. Usability In-

spection Methods. New York, NY: Wiley; 1994: 25–63.

77. Zhang J, Johnson TR, Patel VL, et al. Using usability heuristics to evalu-

ate patient safety of medical devices. J Biomed Inform 2003; 36 (1–2):

23–30.

78. Office of the National Coordinator for Health Information Technology.

Strategy on reducing regulatory and administrative burden relating to the

use of health IT and EHRs. https://healthit.gov/sites/default/files/page/

2020-02/BurdenReport_0.pdf. Accessed June 17, 2020.

79. The Commonwealth Fund. The Affordable Care Act’s payment and deliv-

ery system reforms: a progress report at five years. https://www.common-

wealthfund.org/publications/issue-briefs/2015/may/affordable-care-acts-

payment-and-delivery-system-reforms. Accessed September 11, 2020.

80. Erickson SM, Rockwern B, Koltov M, et al.; Medical Practice and Quality

Committee of the American College of Physicians. Putting patients first by

reducing administrative tasks in health care: a position paper of the Ameri-

can College of Physicians. Ann Intern Med 2017; 166 (9): 659–61.

81. National Academies of Sciences, Engineering, and Medicine. Taking

Action Against Clinician Burnout: a Systems Approach to Professional

Well-Being. Washington, DC: The National Academies Press;

2019:167–233.

82. Basch P, Smith JRL. CMS payment policy, E&M guideline reform, and

the prospect of electronic health record optimization. Appl Clin Inform

2018; 9 (4): 914–8.

83. Berenson RA, Basch P, Sussex A. Revisiting E&M visit guidelines – a miss-

ing piece of payment reform. N Engl J Med 2011; 364 (20): 1892–5.

84. Centers for Medicare and Medicaid Services. Patients over paperwork.

https://www.cms.gov/About-CMS/story-page/patients-over-paperwork.

Accessed September 10, 2020.

85. Healthcare Information and Management Systems Society. HIMSS-AMDIS

comment letter on administrative burden RFI. https://www.himss.org/sites/

hde/files/d7/u397813/190812%20HIMSS-AMDIS%20Comment%20Letter

%20on%20Administrative%20Burden%20RFI.pdf. Accessed September

10, 2020.

86. Olson K, Sinsky C, Rinne ST, et al. Cross-sectional survey of workplace

stressors associated with physican burnout measured by the Mini-Z and

the Maslach Burnout Inventory. Stress Health 2019; 35 (2): 157–75.

87. Khairat S, Coleman C, Newlin T, et al. A mixed-methods evaluation

framework for electronic health records usability studies. J Biomed In-

form 2019; 94: 103175.

88. Jones CD, Holmes GM, Lewis SE, et al. Is satisfaction with electronic

medical records associated with overall job satisfaction in physicians? J

Gen Intern Med 2013; 28 (Suppl 1): S110–1.

89. Chisholm RL. Emergency physician documentation quality and cognitive

load. https://scholarworks.iupui.edu/handle/1805/5809. Accessed No-

vember 29, 2019.

90. Gardner RL, Cooper E, Haskell J, et al. Physician stress and burnout: The

impact of health information technology. J Am Med Inform Assoc 2019;

26 (2): 106–14.

91. Gupta K, Murray SG, Sarkar U, et al. Differences in ambulatory EHR use

patterns for male vs. female physicians. NEJM Catalyst. 2019. https://cat-

alyst.nejm.org/ambulatory-ehr-patterns-physician-gender/. Accessed No-

vember 26, 2019.

92. Williams DC, Warren RW, Ebeling M, et al. Physician use of electronic

health records: Survey study assessing factors associated with provider

reported satisfaction and perceived patient impact. JMIR Med Inform

2019; 7 (2): e10949.

93. Wu C, Josephy S, Hohler A, et al. Burnout among practicing neurologists

in Massachusetts. Neurology 2019; 92 (Suppl 15): P4.9-079.

984 Journal of the American Medical Informatics Association, 2021, Vol. 28, No. 5

https://www.ama-assn.org/sites/ama-assn.org/files/corp/media-browser/public/ps2/ps2-dartmouth-study-111016.pdf
https://www.ama-assn.org/sites/ama-assn.org/files/corp/media-browser/public/ps2/ps2-dartmouth-study-111016.pdf
https://search.proquest.com/pqdtglobal/docview/2030000331/B0E87298F1C84044PQ/47?accountid=10920
https://search.proquest.com/pqdtglobal/docview/2030000331/B0E87298F1C84044PQ/47?accountid=10920
https://search.proquest.com/pqdtglobal/docview/2030000331/B0E87298F1C84044PQ/47?accountid=10920
http://edhub.ama-assn.org/steps-forward/module/2702513#resource
https://www2.deloitte.com/content/dam/insights/us/articles/4627_Electronic-health-records/DI_physician-survey.pdf
https://www2.deloitte.com/content/dam/insights/us/articles/4627_Electronic-health-records/DI_physician-survey.pdf
https://www2.deloitte.com/content/dam/insights/us/articles/4627_Electronic-health-records/DI_physician-survey.pdf
https://www.healthit.gov/sites/default/files/page/2019-07/EHRReportingProgram072519v1.pdf
https://www.healthit.gov/sites/default/files/page/2019-07/EHRReportingProgram072519v1.pdf
https://ama-assn.org/practice-management/digital/simpler-logins-voice-recognition-ease-click-fatigue-yale
https://ama-assn.org/practice-management/digital/simpler-logins-voice-recognition-ease-click-fatigue-yale
https://ama-assn.org/practice-management/digital/simpler-logins-voice-recognition-ease-click-fatigue-yale
https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2020/03/effective-reporting-could-improve-safe-use-of-electronic-health-records
https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2020/03/effective-reporting-could-improve-safe-use-of-electronic-health-records
https://www.pewtrusts.org/en/research-and-analysis/issue-briefs/2020/03/effective-reporting-could-improve-safe-use-of-electronic-health-records
https://healthit.gov/sites/default/files/page/2020-02/BurdenReport_0.pdf
https://healthit.gov/sites/default/files/page/2020-02/BurdenReport_0.pdf
https://www.commonwealthfund.org/publications/issue-briefs/2015/may/affordable-care-acts-payment-and-delivery-system-reforms
https://www.commonwealthfund.org/publications/issue-briefs/2015/may/affordable-care-acts-payment-and-delivery-system-reforms
https://www.commonwealthfund.org/publications/issue-briefs/2015/may/affordable-care-acts-payment-and-delivery-system-reforms
https://www.cms.gov/About-CMS/story-page/patients-over-paperwork
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://www.himss.org/sites/hde/files/d7/u397813/190812&hx0025;20HIMSS-AMDIS&hx0025;20Comment&hx0025;20Letter&hx0025;20on&hx0025;20Administrative&hx0025;20Burden&hx0025;20RFI.pdf
https://scholarworks.iupui.edu/handle/1805/5809
https://catalyst.nejm.org/ambulatory-ehr-patterns-physician-gender/
https://catalyst.nejm.org/ambulatory-ehr-patterns-physician-gender/

