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ABSTRACT

Clinicians often attribute much of their burnout experience to use of the electronic health record, the adoption

of which was greatly accelerated by the Health Information Technology for Economic and Clinical Health Act of

2009. That same year, AMIA’s Policy Meeting focused on possible unintended consequences associated with

rapid implementation of electronic health records, generating 17 potential consequences and 15 recommenda-

tions to address them. At the 2020 annual meeting of the American College of Medical Informatics (ACMI),

ACMI fellows participated in a modified Delphi process to assess the accuracy of the 2009 predictions and the

response to the recommendations. Among the findings, the fellows concluded that the degree of clinician burn-

out and its contributing factors, such as increased documentation requirements, were significantly underesti-

mated. Conversely, problems related to identify theft and fraud were overestimated. Only 3 of the 15 recom-

mendations were adjudged more than half-addressed.

Key words: burnout, psychological, medical informatics, electronic health records, Delphi technique

INTRODUCTION

On February 17, 2009, President Barack Obama signed the Ameri-

can Recovery and Reinvestment Act, which included the Health In-

formation Technology for Economic and Clinical Health (HITECH)

Act.1 The federal government invested $36 billion in incentives over

the next decade to catalyze a massive increase in EHR adoption.

Hospitals and medical offices spent many billions more on software

and implementation.2

Since then, clinician burnout in the US has increased significantly

with estimates among physicians often exceeding 50%.3 Some have
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even called this an “epidemic.”4 EHRs are frequently listed as a sig-

nificant contributor to burnout.5–8 Put differently, the current burn-

out crisis may be, at least in part, an unintended consequence of

ubiquitous EHR implementation. AMIA’s EHR-2020 Task Force re-

port described the interrelationship of CMS billing rules and physi-

cians’ documentation burden. Ironically, the misapplication of

computer-based documentation tools simultaneously increased the

burden and reduced the usefulness of clinical notes—clearly, an ad-

verse unintended consequence of EHR adoption.9 Hartzband and

Groopman recently noted, “The EHR, initially lauded for its poten-

tial as a repository of patient information, has become a tyrannical,

time-consuming billing tool.”10

Following the enactment of the HITECH Act, AMIA focused its

2009 Annual Health Policy Meeting (hereafter called simply the Pol-

icy Meeting) on the discussion of unanticipated consequences that

could occur with the large-scale, national implementation of HIT

resulting from the HITECH Act. (Note: One of the authors, JS, was

a cochair of the Policy Meeting.) A critical factor discussed during

the Policy Meeting was whether the unintended consequences of

EHR implementation could be anticipated or predicted and their

effects ameliorated. The meeting participants developed 17 predic-

tions and 15 recommendations.11 The Policy Meeting included

many fellows of American College of Medical Informatics (ACMI).

ACMI “. . .is a college of elected fellows who have made significant

and sustained contributions to the field of biomedical

informatics.”12 It is the central body for a community of senior

scholars and practitioners who are committed to advancing the in-

formatics field.

Each winter, ACMI hosts a symposium to discuss significant

trends in the field. In 2020, the symposium focused on the role of

EHRs in clinician burnout. One session focused on the fellows’ cur-

rent opinions about predictions and recommendations from the Pol-

icy Meeting. In this article, we present those collated opinions

about: whether the current unintended consequences of widespread

EHR implementation were predicted at the Policy Meeting; the de-

gree to which these unintended consequences have contributed to

clinician burnout; whether recommendations from the Policy Meet-

ing were implemented; and reflections on other current trends that

were not foreseen at the Policy Meeting.

MATERIALS AND METHODS

Demographics and setting
Forty ACMI fellows attended the 2020 symposium, of which

roughly 2 dozen participated in a retrospective session. Attendance

at the session was not taken and voting was optional, with responses

ranging from 18–23 votes per question. However, those who self-

identified on the polling app included chairs and senior faculty of in-

formatics departments, directors of informatics institutes, Chief Re-

search Informatics Officers, practicing clinicians, experts in human

computer interaction, and corporate executives.

Session structure
The session at the meeting was designed as a collaborative activity

intended to provide thought and discussion among the fellows. It

utilized a live, modified Delphi process13 supported by a live polling

app (polleverywhere.com) and moderated by 1 of us (JS). The ses-

sion consisted of 4 phases. The first phase was evaluation of the ac-

curacy of predictions from the Policy Meeting. Each prediction was

presented to the fellows at the session and participants rated the ac-

curacy of the prediction on a 7-value Likert Scale. Responses were

voluntary. Lower values indicate that the current magnitude of the

problem is less than was expected by the informatics community in

2009, the middle score indicates that the magnitude of the problem

was in line with expectations, and higher values indicate that the

problem turned out to be worse than expected. Unlike a traditional

Delphi, there were no rounds. Rather, participants could see the

anonymized aggregate votes as they occurred, could discuss the

item, and could change their votes. When the votes had stabilized

(typically after 1 or 2 minutes), the process moved to the next item.

This live method has been shown to produce comparable results to a

traditional Delphi process.14

The second phase involved several individual questions. The first

was a classification of whether the causal relation between EHRs

and burnout was direct, indirect, or a mixture of direct and indirect

effects.15 The second question asked whether the contribution of

EHRs to the current burnout crisis could have been anticipated in

2009. Scoring for that question used the same response scale as the

Policy Meeting: 1) “Totally obvious to everyone that this would

happen”; 2) “The experts saw this coming, others did not”; 3) “Had

we worked harder, we could have anticipated this”; and, 4) “Total

surprise. This was not predictable.” The third question asked the ex-

tent to which the informatics community accurately predicted the

burnout crisis, using the same 7-value Likert scale as the first phase.

The last question addressed the percentage of burnout attributable

to EHRs.

The third phase evaluated whether recommendations from the

Policy Meeting had been achieved. This used a 5-value Likert Scale,

ranging from no action to complete response and resolution of the

problem. In the final phase, participants were asked to identify other

HIT outcomes over the past decade that were not anticipated by the

Policy Meeting. This phase utilized a real-time submission system

where participants could up- or down-vote previously submitted

items.

This work reflects the collected reflections of domain experts as

a public meeting session, as opposed to a prospective research study.

Following the meeting, the aggregated results of the session were

shared with symposium attendees. All symposium attendees were

given the opportunity to join as authors in drafting this manuscript.

For these reasons, we present this as a collaborative opinion piece.

RESULTS

Responses to the first phase are summarized in Table 1. The predic-

tion for which the impact was rated most underestimated in 2009

compared to the 2020 reality was, “Behaviors like cut/paste will re-

sult in decreased data quality.” The prediction that was most overes-

timated in 2009 was, “False positives from abuse and fraud

detection algorithms will harm clinicians and/or patients.” While

none of the predictions from 2009 directly addressed “burnout,”

several predictions addressed components, including increased docu-

mentation, increased cognitive load, data overload, and physicians

taking early retirement. For all of these, participants felt that the

problems today are worse than was anticipated in 2009.

All participants rated the causal relationship between EHRs and

burnout as a mixture of direct and indirect effects. Participants were

also asked to assess: whether the current burnout crises could have

been anticipated (Figure 1A); how well the informatics community

did, in fact, anticipate it (Figure 1B); and, the contribution of EHRs

to burnout (Figure 1C). Participants concluded that the burnout cri-
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sis was moderately anticipatable, and most assessed the contribution

of EHRs between 11% and 60%.

The assessment of the Policy Meeting recommendations is sum-

marized in Table 2. Overall, most recommendations were assessed

as having resulted in “No significant action” or “Some small

amount of work” over the past 11 years. However, 3 recommenda-

tions were assessed as half or more complete. Two of these were re-

lated to regulation: “Reconcile multiple EMR [Electronic Medical

Record] certifications to eliminate conflicts”; and “Avoid a rush to

FDA regulation of HIT as a medical device.” A recommendation for

AMIA was also rated as more than half accomplished, “Responses

to government about legislation or rules must come across as help-

ful, educational, and oriented toward the public good (not as lobby-

ing for our constituency).” Overall, recommendations regarding a

research agenda were assessed as resulting in little, if any, action.

When asked to identify other HIT outcomes over the past decade

that were not anticipated and that had not already been discussed,

participants submitted 22 items. Two of these ranked significantly

higher than the others: “That after 10 years, EHRs have not signifi-

cantly improved their UX [user experience]” and “Increasing mo-

nopoly of EHR vendors.”

DISCUSSION

The collective opinion of the ACMI fellows participating in this ses-

sion was that, while many consequences of the HITECH act were

foreseen in 2009, the magnitude of the current burnout crisis largely

was not. On a brighter note, the problems of rampant identity theft

or “false positives from abuse and fraud detection algorithms” have

not been as severe as was feared, perhaps owing to advancements in

EHR security and regulations.

While the number of biomedical informatics experts included in

this exercise was small, all of the participants are ACMI fellows

who have at least 1 decade, and average more than 2 decades, of ex-

perience in the field. Thus, all of the participants were active in the

informatics community when the HITECH Act was passed, and

many were already senior leaders. Therefore, they were well-

positioned to judge the “pulse” of the community at that time and

now. However, this exercise was limited in that participants were

only asked to assess the fraction of the burnout crisis attributable to

EHRs. It was not intended to separate out the impact of the intrinsic

EHR software from the ways that EHRs have been implemented or

to assess which EHR components or functions most contribute to

burnout. Developing and ranking all of the other contributors to cli-

nician burnout was beyond the scope and available time at the

ACMI conference.

While the emergence and magnitude of the current burnout crisis

among clinicians was underestimated, concerns with the burden of

documentation and suboptimal EHR user interfaces were wide-

spread at the time, and informatics research was attempting to ad-

dress the burden well before clinician burnout became a major issue.

For example, increased documentation burden was identified at the

Policy Meeting as a likely consequence. Partly as a result, the 2011

AMIA Policy Meeting focused on clinical data capture and docu-

Figure 1. Responses to questions regarding whether the current burnout crisis was a anticipatable (A), whether is was accurately predicted by the informatics

community (B), and the contribution by EHRs (C).
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mentation.16 Subsequent research has addressed the documentation

burden.17 Research by the informatics community has quantified

the EHR factors contributing to burnout.18 Other work has focused

on reducing the burden created by excessive alerts.19,20 The degree

of clinician burnout has become so concerning that it was addressed

in a National Academy of Medicine report, to which a number of

ACMI members (including author DD) contributed.21 The concerns

about EHR user interfaces were also recognized a decade ago, and

research has addressed user interface needs.22 Workshops involving

both informaticists and clinicians have been conducted to reduce cli-

nician burden by enhancing EHR efficiency.23

Research alone will not be sufficient to address the current

issues. For example, the Policy Meeting recommended both research

and regulatory tools to encourage sharing of best practices; how-

ever, contractual clauses prevented such sharing.24 Only recently

have the concerns about “gag clauses” and other limitations on

sharing best practices begun to be addressed through legislation.25

Based on decades of research in the area of EHRs, there were

reasons for the informatics community to be concerned about poten-

tial adverse consequences of rapid adoption of EHRs. Although con-

cerns about EHR usability, data overload, and alert fatigue were

identified at the Policy Meeting, the magnitude of the combined bur-

dens placed on clinician users and the resultant burnout was signifi-

cantly underestimated. Another observation is that, even though

scores of informatics research projects have developed potential

approaches to mitigate these problems, too few of those have been

translated into real-world solutions. In hindsight, we suggest that

implementing more of the 2009 recommendations, such as research

on the cognitive burden of commercial EHRs and incentives to share

best practices, may have been able to mitigate some of the clinician

burnout currently being experienced.

CONCLUSION

In 2009, the informatics community was concerned that the rapid

and widespread adoption of EHRs would have unintended conse-

quences. In retrospect, some of those fears were overblown. These

included concerns about rampant patient and provider identity theft

or widespread patient harm from alert dependence. In contrast,

some issues turned out to be significantly worse than anticipated,

such as, the impact of cut/paste on EHR data quality or the increase

in documentation requirements. While informatics experts did accu-

rately predict a number of the issues that now contribute to clinician

burnout, we did not accurately foresee the magnitude of the current

crisis. Perhaps equally important, the Policy Meeting included a

number of recommendations that may have reduced the severity of

HIT-related unintended consequences, including physician burnout.

Unfortunately, few of these recommendations were enacted.
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