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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." 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.?

Since then, clinician burnout in the US has increased significantly
with estimates among physicians often exceeding 50%.> Some have
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even called this an “epidemic.”* EHRs are frequently listed as a sig-
nificant contributor to burnout.”™® 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.” 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.”1°

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.'' 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.”'? 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 process'® 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.'*

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.’® 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-

220z Jaquiaoa( 0z Uo Jasn Aieiqi auidipa|y 10 [00yos Ausiaaiun uolbulysep Aq Z90SE L 9/816/S/82/2101e/elwel/woo dnooiwepese//:sdiy woll papeojumod



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

950

Downloaded from https://academic.oup.com/jamia/article/28/5/948/6135062 by Washington University School of Medicine Library user on 20 December 2022

.wcmv—ﬁwu uerpaur Jumuu:umun:u\wo jsow 01 ﬁwuumﬁwuauﬁuﬁ: JSOW WOIJ PalIos aIe suondIpald :270N

syuanzed 10
/PUE SUBIOIUI[D ULIBY [[IM SWYILIOS[e uon

1 4 %0°0 %00 %00 %111 %9°S %€ €€ %0708 81 -2239p pneij pue asnqe woiy saanIsod asye]

4 4 %0°0 %0°0 %8'Y %8'v %0°61 %€ €€ %1°8¢€ 1C wirey juanied 03 pesy [[im dsuspuadap Ira1y
w[qoxd Jueoyiudis

1 4 %00 %0°0 %1l°6 %16 %9°€1 %V 9¢ %8°1€ (44 © 2q [[14 3§23 Aynuapt opiaoid pue yusne
SuId)SAS

JOLISJUI PUE IOIABYI( 9A1309301d-J]3s 03
ped] ‘Ajprewnn ‘[iim pue dgueyoxa uado
ST OJ1IS [[IM SME[J WaIsAs Surssaippe

€ € %0°0 %0°S %0°S %0°0T %0°ST %0°S1 %0°0€ 0t 01 yoeoadde A1oaen3a1 10 dantund y
uonsney
-X9 Jje3s 03 ped| pue suoneziuedio Auew

[4 € %0°0 %16 %9°¢1 %L TT %9°€1 %¥"9¢ %Sy (44 1e 10220 [[1a saanrey uoneyuawR[dw YHY
asnqe pue pneij Iseard

€ ge %€LT %Sy (44 -ut [[im sYHH jo Anpiqereae peardsapry
SUBIDIUI[D JO sjudW

[4 ¥ %0°0 %6 %8y %1°8¢ %S°6 %8'Y %0°0 1c -211301 £[183 03 ped] [[14 sYHH 3dope 03 ysng
uornjeaouur wUSUU.H —uﬁﬁ \Auuﬁw

€ 4 %86 %061 %8¥ %1°8€ Va4t %C 1 %0°0 |4 0 SIDLLIE] DIEIID [[IM UOLENSII PIsEIIdU]
Eu.mﬁ— HEDCN& (o2} ﬁmw—

[4 S %0°0 %€ Y1 %€ €€ %8°€T %8°6 %0°61 %00 1c [ SUOTIDIUUODIDIUT WAISAS (IIM SWIGOI]

[4 S %00 %1°8€ %C 1 %1°8€ %86 %00 %0°0 |44 wirey Juoned 03 peay [[1m dnSue) 19y
STOpuAIXd uedIsAyd,,

1 S %9°€1 %8¢ %¥"9€ %T'81 %0°0 %00 %0°0 (44 JO 9sn paseaiout 03 pedy [[ia uondope YHA
SUBIOIUI[D £q PEO|

[4 ) %00 %0708 %T81 %E€LT %00 %0°0 %Sy (44 ~1940 BIEP O3 PE3] [[1M SYHH JO Y3013 oy,

PaUIEI[ SUOSSI] PUE UOTIBWLIOFUT
[e2o1LId uLreys Jou suoneziuedio ul ins

1 9 %€Vl %6 %9°8¢ %00 %856 %00 %8t 1c -1 [[IM STE94 1930 pUE SUONILIISIT I9ENUOTYH
SUBIDTUI[D 10J PBOJ dATIU
1 9 %0°0% %0°0% %0°0 %0°0¢ %00 %00 %00 0c -300 asaIdUl [[1M SYH Y31 SanssT A1jiqes()
syuswasnbar untodar pue
T 9 %6 %6t %S°6 %8t %0°0 %00 %00 1c UOLEIUIWNIOP UL 9SERIIUL UE 9 1M 2194 ],
SpUNOIe-YI0oM JO Joquinu 931e B 98I0 01
§TT 9 %0°SY %0°ST %0°S %0°ST %0°0 %00 %00 0t J3TIS 9STED [[IM SYH JU21IN0 JO suoneulry
£y1renb eep paseard
I L %L"99 %Y1 %YL %8t %0°0 %0°0 %00 1c -Op UI 3[saI [[1m 3sed /AN 1] SIOTABYIY
‘PAIBWNISIIIAQ)
sueawWw 9]
‘parewnIsazopun) ,pardadxyg (paradxy  opmiuSepy  pardadxy cpawadxy  1deduy
SEA\ AINTIASS M UBYY  pa1dadXy o I/ ueyd ay3 noqe M ueyd 9N [EWIUIN
Jduey WI[qOIJ UBIN 3SIOM\ YONN uey3 IO\ SION  3ySny Inoqe SS9 uey3 ssa] 9ry  sasuodsay
s[nienbiolu]  ueIpaN steq 1ySry  ‘w[qoIJ 98nH A[o38I2pOIN Apysys 1105 APYSIS  APIeIdpolNy  waYIIYD)  JO IoquunN uondIpalg

Bunea|p Ad110d VIINY 6002 92U} WOy SUOIOIPaId JO JUBWISSaSSe 9A1309ds0418Y *| jqel



Journal of the American Medical Informatics Association, 2021, Vol

.28,No.5 951

A: "Was the current burnout
crisis anticipatable?"(n=21)
Total surprise. This was not predictable.
Had we worked harder, we could havd anticipated this.
The experts saw this coming, othersdid not.
Totally obvious to everyone that this would happen.

B: "We predicted the scale of the current
burnout crisis coming." (n=20)
Huge problem. Much worse than we expected.
Moderately more than we expected.
Slightly more than we expected.
Got it about right about the magnitude.
Slightly less than we expected.
Moderately less than we expected.
Chicken Little. Minimal Impact.

C: "How much do EHRs contribute to the
current burnout crisis?" (n=23)

91-100% Without EHRs there would be no burnout crisis.
61-90% The majority of the problem is caused by EHRs.
41-60% Roughly half of the problem.

11-40%. Less than half of the contribution to the problem.
0-10% Minimal Impact. It is caused by other factors.

0% 20% 40% 60% 80%
Percentage of Responses

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).

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
EHRSs. 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-
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mentation.'® Subsequent research has addressed the documentation
burden.!” Research by the informatics community has quantified
the EHR factors contributing to burnout.'® Other work has focused
on reducing the burden created by excessive alerts.'”*° 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.?! The concerns
about EHR user interfaces were also recognized a decade ago, and
research has addressed user interface needs.”> Workshops involving
both informaticists and clinicians have been conducted to reduce cli-
nician burden by enhancing EHR efficiency.?®

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.”* Only recently
have the concerns about “gag clauses” and other limitations on
sharing best practices begun to be addressed through legislation.*®

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.

FUNDING

Portions of this work were supported by the National Library of Medicine
grant number RO1 LM006910 (Hripcsak) and the National Center for Ad-
vancing Translational Sciences grant number UL1TR001422 (Dr. Starren and
use of the Poll Everywhere software).

AUTHOR CONTRIBUTIONS

JS led the in-person lookback exercise and conducted the initial data analysis.
All symposium attendees were given the opportunity to join as authors in

drafting this manuscript. All other listed authors contributed to interpreting

the data, identifying relevant references, drafting and revising the manuscript,
and approval of the final version. All authors except DD participated in the
lookback exercise.

ACKNOWLEDGMENTS

The authors wish to thank Thomas Payne and all of the ACMI fellows who
participated in the look-back exercise. We thank Dr. Trent Rosenbloom for
inviting us to conduct this exercise.

DATA AVAILABILITY

Data underlying this article are included in the manuscript except for the low-
scoring items from the final ranking exercise. The complete raw data is avail-
able at https://doi.org/10.18131/g3-83xa-7627

CONFLICT OF INTEREST STATEMENT

None declared.

REFERENCES

1. Health Information Technology for Economic and Clinical Health
Act. Wikipedia.org. https://en.wikipedia.org/wiki/Health_Information_
Technology_for_Economic_and_Clinical _Health_Act Accessed June 22,
2019

2. Jercich K. Hospital EHR spending projected to reach $9.9B by 2024.
Heathcare IT News. 2020. https://www.healthcareitnews.com/news/hos-
pital-ehr-spending-projected-reach-99b-2024  Accessed November 9,
2020

3. Shanafelt TD, Boone S, Tan L, et al. Burnout and satisfaction with work-
life balance among US physicians relative to the general US population.
Arch Intern Med 2012; 172 (18): 1377-85.

4. Jha AK, Chaoui AA, Defossez S, et al. A Crisis in Health Care: A Call to
Action on Physician Burnout. Harvard T.H. Chan School of Public Health
2019. https://cdn1.sph.harvard.edu/wp-content/uploads/sites/21/2019/01/
PhysicianBurnoutReport2018FINAL.pdf Accessed October 7, 2020

5. Peckman C. Physician Burnout: It Just Keeps Getting Worse. Medscape Fam Med
2015 https:/Awvww.medscape.comiviewarticle/838437_3 Accessed June 22, 2020.

6. Kroth PJ, Morioka-Douglas N, Veres S, et al. Association of electronic
health record design and use factors with clinician stress and burnout.
JAMA Netw Open 2019; 2 (8): ¢199609.

7. Gawande A. Why Doctors Hate Their Computers. New Yorker
2018.https://www.newyorker.com/magazine/2018/11/12/why-doctors-
hate-their-computers Accessed June 23, 2020.

8. Collier R. Electronic health records contributing to physician burnout.
CMAJ 2017; 189 (45): E1405-6. d0i:10.1503/cmaj.109-5522

9. Payne TH, Corley S, Cullen TA, et al. Report of the AMIA EHR-2020
Task Force on the status and future direction of EHRs. ] Am Med Inform
Assoc 2015522 (5): 1102-10. doi:10.1093/jamia/ocv066

10. Hartzband P, Groopman J. Physician burnout, interrupted. N Engl ] Med
20205 382 (26): 2485-7. doi:10.1056/NEJMp2003149

11. Bloomrosen M, Starren J, Lorenzi NM, et al. Anticipating and addressing
the unintended consequences of health IT and policy: a report from the
AMIA 2009 Health Policy Meeting. ] Am Med Inform Assoc 2011; 18 (1):
82-90. doi:10.1136/jamia.2010.007567

12. ACMI Fellowship. https://www.amia.org/acmi-fellowship Accessed June
25,2020.

13. Brown B. Delphi Process: A Methodology Used for the Elicitation of
Opinions of Experts. Santa Monica, CA: RAND Corporation; 1968.
https://www.rand.org/pubs/papers/P3925.html. Also available in print
form Accessed June 23, 2020.

14. Gnatzy T, Warth J, von der Gracht H, et al. Validating an innovative real-

time Delphi approach: a methodological comparison between real-time and

220z Jaquiaoa( 0z Uo Jasn Aieiqi auidipa|y 10 [00yos Ausiaaiun uolbulysep Aq Z90SE L 9/816/S/82/2101e/elwel/woo dnooiwepese//:sdiy woll papeojumod


https://doi.org/10.18131/g3-83xa-7627
https://en.wikipedia.org/wiki/Health_Information_Technology_for_Economic_and_Clinical_Health_Act 
https://en.wikipedia.org/wiki/Health_Information_Technology_for_Economic_and_Clinical_Health_Act 
https://www.healthcareitnews.com/news/hospital-ehr-spending-projected-reach-99b-2024 
https://www.healthcareitnews.com/news/hospital-ehr-spending-projected-reach-99b-2024 
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/21/2019/01/PhysicianBurnoutReport2018FINAL.pdf 
https://cdn1.sph.harvard.edu/wp-content/uploads/sites/21/2019/01/PhysicianBurnoutReport2018FINAL.pdf 
https://www.medscape.com/viewarticle/838437_3 
https://www.newyorker.com/magazine/2018/11/12/why-doctors-hate-their-computers 
https://www.newyorker.com/magazine/2018/11/12/why-doctors-hate-their-computers 
https://www.amia.org/acmi-fellowship 
https://www.rand.org/pubs/papers/P3925.html

954

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

15.

16.

17.

18.

19.

conventional Delphi studies. Technol Forcasting Soc Change 2011; 78 (9):
1681-94.

Ash JS, Sittig DF, Dykstra RH, et al. Categorizing the unintended socio-
technical consequences of computerized provider order entry. Int | Med
Inf2007; 76: S21-27.

Cusack CM, Hripcsak G, Bloomrosen M, et al. The future state of clinical
data capture and documentation: a report from AMIA’s 2011 Policy
Meeting. ] Am Med Inform Assoc 2013520 (1): 134-40.

White AA, Lee T, Garrison MM, et al. A randomized trial of voice-
generated inpatient progress notes: effects on professional fee billing. Appl
Clin Inform 20205 11 (03): 427-32.

Adler-Milstein J, Zhao W, Willard-Grace R, et al. Electronic health
records and burnout: Time spent on the electronic health record after
hours and message volume associated with exhaustion but not with cyni-
cism among primary care clinicians. ] Am Med Inform Assoc 2020; 27 (4):
531-8.

Knight AM, Maygers ], Foltz KA, et al. The effect of eliminating in-
termediate severity drug-drug interaction alerts on overall medication
alert burden and acceptance rate. Appl Clin Inform 2019; 10 (05):
927-34.

20.

21.

22.

23.

24.

25.

McGreevey JD, Mallozzi CP, Perkins RM, et al. Reducing alert burden in
electronic health records: state of the art recommendations from four
health systems. Appl Clin Inform 2020; 11 (01): 1-12.

National Academy of Medicine. Taking Action against Clinician Burnout:
A Systems Approach to Professional Well-Being. Washington, DC: The
National Academies Press; 2019. doi:10.17226/25521

Zhang ], Walji MF. TURF: Toward a unified framework of EHR usability.
J Biomed Inform 2011; 44 (6): 1056-67.

Scott K, Hathaway E, Sharp K, et al. The development and evaluation of
an electronic health record efficiency workshop for providers. Appl Clin
Inform 2020; 11 (02): 336-41.

Tahir D. Doctors Barred from Discussing Safety Glitches in U.S.-Funded
Software. Politico. 2015. https://www.politico.com/story/2015/09/doc-
tors-barred-from-discussing-safety-glitches-in-us-funded-software-
213553 Accessed June 25, 2020.

21st Century Cures Act: Interoperability, Information Blocking, and the
ONC Health IT Certification Program. 2020. https://www.federalregister.
gov/documents/2020/05/01/2020-07419/21st-century-cures-act-interop-
erability-information-blocking-and-the-onc-health-it-certification
Accessed June 23, 2020.

220z Jaquiaoa( 0z Uo Jasn Aieiqi auidipa|y 10 [00yos Ausiaaiun uolbulysep Aq Z90SE L 9/816/S/82/2101e/elwel/woo dnooiwepese//:sdiy woll papeojumod


https://www.politico.com/story/2015/09/doctors-barred-from-discussing-safety-glitches-in-us-funded-software-213553 
https://www.politico.com/story/2015/09/doctors-barred-from-discussing-safety-glitches-in-us-funded-software-213553 
https://www.politico.com/story/2015/09/doctors-barred-from-discussing-safety-glitches-in-us-funded-software-213553 
https://www.federalregister.gov/documents/2020/05/01/2020-07419/21st-century-cures-act-interoperability-information-blocking-and-the-onc-health-it-certification 
https://www.federalregister.gov/documents/2020/05/01/2020-07419/21st-century-cures-act-interoperability-information-blocking-and-the-onc-health-it-certification 
https://www.federalregister.gov/documents/2020/05/01/2020-07419/21st-century-cures-act-interoperability-information-blocking-and-the-onc-health-it-certification 

	A retrospective look at the predictions and recommendations from the 2009 AMIA Policy Meeting: Did we see EHR-related clinician burnout coming?
	Authors

	OP-JAMI200326 948..954

