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ABSTRACT

Objective Healthcare provider (HCP) burnout is on the
rise with electronic medical record (EMR) use being cited
as a factor, particularly with the rise of the COVID-19
pandemic. Burnout in HCPs is associated with negative
patient outcomes, and, therefore, it is crucial to understand
and address each factor that affects HCP burnout. This
study aims to (a) assess the relationship between EMR use
and burnout and (b) explore interventions to reduce EMR-
related burnout.

Methods We searched MEDLINE (Ovid), CINAHL and
SCOPUS on 29 July 2021. We selected all studies in
English from any publication year and country that
discussed burnout in HCPs (physicians, nurse practitioners
and registered nurses) related to EMR use. Studies must
have reported a quantitative relationship to be included.
Studies that implemented an intervention to address this
burnout were also included. All titles and abstracts were
screened by two reviewers, and all full-text articles were
reviewed by two reviewers. Any conflicts were addressed
with a third reviewer and resolved through discussion.
Quality of evidence of all included articles was assessed
using the Quality Rating Scheme for Studies and Other
Evidence.

Findings The search identified 563 citations with 416
citations remaining after duplicate removal. A review

of abstracts led to 59 studies available for full-text
assessment, resulting in 25 studies included in the scoping
review. Commonly identified associations between EMR-
related burnout in HCPs included: message and alert

load, time spent on EMRs, organisational support, EMR
functionality and usability and general use of EMRs. Two
articles employed team-based interventions to improve
burnout symptoms without significant improvement in
burnout scores.

Conclusions and relevance Current literature supports
an association between EMR use and provider burnout.
Very limited evidence exists for burnout-reducing
interventions that address factors such as time spent on
EMRSs, organisational support or EMR design.

INTRODUCTION

Electronic medical records (EMRs) are an
important part of the way that health-related
data are stored, accessed and managed, and,
ultimately, how care is provided for patients
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This scoping review consisted of 25 studies rep-
resenting 55 459 healthcare professionals (physi-
cians, nurse practitioners and registered nurses).

= This study used the WHO guidelines on scoping re-
views and reported using the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
guidelines to guide this scoping review.

= (Quality of evidence was assessed using the Quality
Rating Scheme for Studies and Other Evidence.

= Given the heterogeneity of data between the includ-
ed studies, a meta-analysis was not appropriate and
instead a narrative thematic analysis was performed
to analyse the data.

= This study explored electronic medical record-
related burnout factors and situated them in the
context of interventions and organisational supports.

across the world. EMRs are essential tools for
healthcare that are continuously evolving and,
therefore, the implementation of EMRs can
have a significant impact on care delivery and
the well-being of healthcare providers (HCPs).
Burnout is an occupation-related stress
syndrome that accumulates through job-
related stress. Several burnout indices
have been developed to measure physician
burnout, including the Mini Z survey, the
Maslach Burnout Inventory (MBI), the Mayo
Well Being Index and the Shirom-Melamed
Burnout Measure (SMBM). The Mini Z is
a ten-item survey to assess three outcomes
(stress, burnout and satisfaction), and seven
drivers of burnout (work control, work chaos,
teamwork, values alignment with leadership,
documentation time pressure, EMR use at
home and EMR proficiency) with 5-point
Likert scales. The MBI, the original type of
survey, the MBI-Human Services Survey, is
designed for professionals in human services,
including HCPs. It contains 22 questions and
three scales: emotional exhaustion, deper-
sonalisation and personal accomplishment.’
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The Mayo Well-Being Index is a 7 or 9 item instrument
with yes or no response categories used to identify distress
in a variety of dimensions including burnout, fatigue, low
mental/physical quality of life, depression, anxiety and
stress.” Finally, the SMBM contains 14 items, which eval-
uate physical fatigue, emotional exhaustion and cognitive
weariness.

The first EMR was developed in 1972, and, since then, has
undergone massive strides in technological innovation and
is a cornerstone of medical care provided all over the world.
The COVID-19 pandemic has showcased the importance of
generating real-time data for crisis response and planning,
necessitating the use of carefully documented COVID-19
cases, to allow for ongoing tracking.

HCPs, in particular, are at higher risk for burnout,3
and this can have significant impacts on patient care and
outcomes.* Physician burnout through the Medscape
National Physician Burnout and Suicide report was esti-
mated to be 43%.” Among nurses in the USA, 31.5%
of registered nurses (RNs) who were leaving their job
cited burnout as a reason.® As mentioned, EMRs are an
important aspect of health systems; however, they have
been reported to contribute to HCP burnout. In a 2017
study analysing the influence of EMRs on physician
burnout, 37% of practising physicians were experiencing
at least one symptom of burnout, and 75% of these indi-
viduals attributed EMR as a contributor to their burnout.”

HCP burnout is a significant issue impacting our
healthcare system today, and with quality improvement
initiatives on the rise and the COVID-19 pandemic
requiring large-scale data collection, it is crucial to inves-
tigate the relationship between EMRs and HCP burnout
to consider its effects on the well-being of healthcare
workers and patient outcomes. The objective of this study
is to complete a scoping review of the literature assessing
EMR-related burnout in HCPs. Specifically, to (1) explore
the factors related to EMR that are associated with HCP
burnout and (2) identify interventions to reduce these
burdens. Other articles have attempted to explore the
relationship between EMR use and HCP burnout;® *
however, our article seeks to further understand interven-
tions and organisational supports that have been imple-
mented to address EMR-related HCP burnout and is not
limited by publication year or location. To our knowl-
edge, a study of this kind has not yet been published.

METHODS

We conducted a scoping review in accordance with the
International prospective register of systematic reviews
(PROSPERO) Registration Standards'’ and reported
using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Table 1
Inclusion criteria

Eligibility criteria of studies

Exclusion criteria

Specific data on physicians,
nurse practitioners and (commentary, letters,
registered nurses conference abstracts, etc.)
Inclusion of quantitative data Wrong outcome (not EMR
relating burnout to EMR use related, not burnout related)
Not in English
No full-text available

Not primary research

EMR, electronic medical record.

Search methods and information sources

We developed a search strategy (online supplemental
appendix 1) by reviewing the search strategies of similar
reviews on the effect of EMR on HCP burnout. For
the purposes of this study, we have included all studies
that evaluated the effect of electronic health records as
well. The following electronic databases were searched:
MEDLINE (Ovid), CINAHL and SCOPUS on 29 July 2021.
Articles published at any time, in the English language,
were included. Reference lists of included articles were
also manually screened to identify additional studies.

Screening process

Titles and/or abstracts of studies retrieved using the
search strategy and those from additional sources were
screened independently by two review authors (CL and
CP) to identify studies that met the inclusion criteria
(table 1). The full text of these studies was retrieved and
independently assessed for eligibility by two review team
members (CL and CP). Any disagreement over the eligi-
bility of particular studies was resolved through discus-
sion with a third reviewer (DTK).

Eligibility criteria

Eligibility criteria are included in table 1. Our study
focused on the experiences of specific HCPs, which
included physicians, nurse practitioners (NPs) and RNs.
We included articles, published globally, that focused on
burnout related to EMR use.

Data extraction

Data were extracted from studies into a predefined form.
Data extracted included author, title, year of publication,
country of origin, study design, number of participants
(including breakdown according to sex), HCP type,
burnout measurement, outcomes and grade of evidence.
Areview author (DTK) extracted data independently, and
two review authors (CL and CP) reviewed the extracted
results.

Rating of the quality of evidence

All included studies were graded according to the Quality
Rating Scheme for Studies and Other Evidence'' by two
reviewers independently (CL and CP), with discrepancies
resolved after joint review and discussion.
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Records identified through
database searching
(n=563)

Identification

Records after duplicates removed

(n=416)

Records screened
(n=416)

Records excluded
(n=357)

A4

Full-text articles excluded,

Full-text articles assessed
for eligibility
(n=59)

4

with reasons
(n=34)

Wrong outcome (n=29)

Full-text unavailable (n=3)
Wrong clinician type (n=1)
Wrong study design (n=1)

Included

Studies included in
qualitative synthesis
(n=25)

Figure 1
Items for Systematic Reviews and Meta-Analyses.

Data synthesis

Given the significant heterogeneity of the data between
studies, it was not possible to complete a meta-analysis. A
narrative thematic analysis was performed to analyse the
data.

RESULTS

Search results

A total of 563 journal articles were identified using the
search strategy. After duplicates were removed, there
were 416 abstracts that underwent screening. Based
on inclusion and exclusion criteria, 357 studies were
excluded leaving 59 studies for full-text review. After full-
text screening, 25 studies were included in the systematic
review (figure 1). Table 2 outlines the characteristics of
each included study.7 12-54

Study characteristics

The majority of papers were written in the USA (22/25)
with Canada contributing two papers and one study from
Switzerland. The primary methodology for the included
studies was cross-sectional surveys (23/25) with only two
papers using a cohort of patients assessing interventions
to reduce burnout related to EMR. The primary assess-
ment of burnout was the MBI used in 12 studies followed
by the Mini Z instrument (six studies), Mayo Clinic’s

PRISMA flow diagram outlining literature search and results of screening process. PRISMA, Preferred Reporting

Well-Being Instrument (two studies) and Stanford Well-
ness Survey and SMBM used in one study each. Other
non-validated instruments or single burnout screening
questions were used in five studies. Physicians, including
attendings, fellows and residents, were represented in 22
of the 25 studies followed by NPs in eight studies and RNs
in two studies. Finally, 23 of the 25 included studies had a
rating of 4 for the Quality Rating Scheme for Studies and
Other Evidence, and the remaining 2 included studies
had a rating of 3.

EMR factors and interventions related to burnout

General use of EMR

Eight included studies conducted cross-sectional surveys
wherein burnout association with general use of EMRs
was investigated.” ' 7027305 Five of the studies showed a
positive association between burnout symptoms and EMR
use.” 825 Sharp et alrevealed 32% of fellows with posi-
tive results for either burnout depressive symptoms had
positive results for burnout symptoms and 23% for both
burnout and depressive symptoms.'® In contrast, the other
three studies indicated no significant association between
the use of EMRs and burnout symptoms or reduced well-
being.*® ** % Shanafelt ¢t al showed that the use of EMRs
was not associated with burnout in models adjusted for
computerised physician order entry and other factors in
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Table 2 Continued

Burnout

Intervention (if
applicable)

Quality of Number of

Study

Outcomes related to EMR and HCP burnout

74.5% (155/208) of all respondents who

measurement

evidence participants HCP type(s)

4

design

Year Country
2020 Canada

First author

Mini-Z Burnout

Survey

Physicians None

208

Cross-

Tajirian

reported burnout symptoms identified the EHR

(attendings and

learners)

sectional
survey

as a contributor. Lower satisfaction and higher
frustration with the EHRs were significantly

associated with perceptions of EHR contributing

towards burnout.

Dissatisfaction with EHRs was associated with a
2.86-times increased likelihood of burnout (OR

2.86, 95% Cl 1.23 t0 6.65, p
Physician Well-Being Low satisfaction with the EMR was not associated

Index (PWBI)

MBI

Physicians None

128

4

Cross-

2020 USA

Tiwari?®

(rheumatology)

sectional
survey

2020 Switzerland Cross-

0.015).

Physicians None

472

4

Zumbrunn®

with burnout (1.29 (0.72 to 2.30))

(general internal
medicine

sectional
survey

residents)

APRN - Advanced Practice Reigstered Nurse, NP - Nurse Practitioners, PA- Physician Assistant, MD- Medical Doctor, DO- Doctor of Osteopathic Medicine

CPOE, computerised physician order entry; EMR, electronic medical record; HCP, healthcare provider; MBI, Maslach Burnout Inventory; SMBM, Shirom-Melamed Burnout Measure.

a group of 6375 participants.”® In summary, a majority of
the eight included articles reported a significant associa-
tion between general EMR use and one or more positive
burnout symptoms.

EMR functionality and usability

There were six studies that reviewed EMR function-
ality and usability as a contributor to burnout in clini-
cians.” 1° % 21 273 Fach of these studies identified
direct associations between the perceived functionality
and usability of the EMR and levels of burnout among
providers. Two of the studies compared the system
usability scale (SUS), a measure of EMR usability, and
found that higher SUS (ie, more usable) EMRs directly
correlated with decreased odds of burnout in physicians
using the MBL" A large cross-sectional study of more
than 12 000 nurses by Kutney-Lee et al identified that
nurses with poorer EMR usability reported statistically
significant higher odds of burnout, job dissatisfaction
and intention to leave their job. Furthermore, there was
a direct correlation of poorer EMR usability to increased
odds of inpatient mortality."” Babbott et al reported that
physicians with moderate function EMRs were associated
with higher levels of stress and a non-statistically signif-
icant trend towards higher burnout in moderate func-
tion groups, which they concluded was related to hybrid
paper and computer systems.*” Tajirian et al and Kroth et
al both reported that EMR design and usability impacted
provider frustration levels and led to variance in measures
of stress and burnout in the survey respondents.****

Time spent on EMR

Ten studies examined the relationship between the actual
or perceived amount of time spent on EMR (both after
hours and in general). Eight studies focused on analysing
burnout related to time spent on EMR documentation
after hours,” 211822932 41, two looked at general time
spent on EMR and its association with HCP burnout.'**!
Of the eight studies examining after hours EMR use, all
studies found a significant association between burnout
and use of EMR after hours (spending a high amount of
time on EMR at home, spending 6 or more hours weekly,
or more than 1.5 hours on EMR outside the work day).
Two studies examined the associations between general
EMR use and burnout and demonstrated mixed results
when assessing this relationship. Somerson et al found
that use of EMRs for more than 20 hours per week was
associated with higher burnout.?’ On the other hand,
McPeek-Hinz et al found that a higher number of days
spent using the EMR system was associated with less like-
lihood of burnout."* Finally, three studies evaluated the
subjective marker of insufficient documentation time,
and its association with burnout.'®* ** All three papers
found that HCPs who reported insufficient time for docu-
mentation were more likely to experience burnout.'®* **
In general, most of the studies that examined the rela-
tionship between time spent on EMR and burnout found
a strong association between the two.
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Message and alert load

Four studies examined the relationship between in-basket
messages and/or EMR alert load on HCP burnout.
In-basket messages are a component of EMRs where
HCPs can communicate with their colleagues, similar
to an email platform. Messages can be sent to individual
recipients as well as groups and can be associated with a
specific patient chart. Tai-Seale et al found that receiving
more than the average number of system generated
in-basket messages was associated with a 40% higher
probability of burnout.”* Two studies also found that a
high volume of patient call messages was associated with
higher odds of burnout. One study reported an adjusted
OR (aOR) using general burnout (aOR 3.81, 95% CI
1.44 to 10.14, p=0.007),” and the other reported there
was an OR of 6.17 between the exhaustion dimension of
burnout and the highest quartile of messaging volume.”'
Subjective, or perceived, alert load was correlated with
the physical fatigue dimension of burnout, but objective,
or actual, alert load was not correlated with any dimen-
sions of burnout.” Despite the differences in study design
and methodology, these four studies demonstrate a trend
indicating that the alert or message load on EMR is gener-
ally associated with HCP burnout.

Organisational support

One study assessed the impact of organisational support
related to EMR.*® This study identified that physicians
who reported that their organisation had done a great
job with EMR implementation, training and support were
two times as likely to report lower levels of burnout than
those that disagreed.”

Interventions

Two included studies implemented interventions to
address burnoutrelated to EMR use. The firstintervention
in Sieja et al was team based, wherein 11-member teams
worked with clinic leaders for 2 weeks to optimise onsite
EMR and workflow."” Teams were comprised of Medical
Doctors, Doctors of Osteopathic Medicine, Nurse Prac-
tioners, Physician Asistants, midwifes, Registered Nurses,
Medical Assistants and clinical staff, with results unde-
lineated by profession. The intervention included EMR
training for HCPs and staff, developing specialty-specific
EMR tools and restructuring teamwork.' Burnout was
measured, using the MBI, 60 days before and 2 weeks after
the completion.” No significant reduction in burnout
was seen after the intervention, with 47/119 (39%) of
participants reporting burnout before and 37,/107 (34%)
after the intervention (p=0.434)." The second study by
Simpson et al similarly conducted 2 weeks of intensive
EMR training, personalisation and system configuration
in an inpatient setting.”” Baseline burnout was measured
using questions from the Emotional Exhaustion Scale,
Emotional Recovery Scale and Emotional Thriving
Scale.”” Re-evaluation was completed 2 weeks after the
2-week training.20 A significant change was also not

observed in these advanced providers in any of the three
scales used.”

DISCUSSION

In this scoping review, we explored the factors related
to EMR that are related to burnout in HCPs (physicians,
NPs and RNs) and interventions that have been imple-
mented to address these factors. The research synthesised
supports a positive correlation between EMR utilisation
and perceived provider burnout, with no current inter-
vention succeeding in reducing burnout symptoms
related to use of EMRs.

Time spent on EMRs was found to be a strong indi-
cator of burnout among providers. Despite this prevalent
theme, there was no available data that discussed possible
time-saving interventions, such as employing scribes, to
decrease provider hours spent on EMR.”® Furthermore,
only one included study addressed perceived support
from their organisation in EMR implementation and
training. Providers must be able to rely on organisations
to provide the necessary resources to assist in adminis-
trative duties, to efficiently train clinicians and staff, and
make improvements to increase workflow efficiency. Most
importantly, providers must believe firmly that organi-
sations value their health and well—being.37 In addition,
evidence has shown that there is benefit in reducing
burnout in individual-focused strategies such as engaging
in mindfulness and small group discussions.” However,
no combined individual and organisational approach
has not been studied, especially in the context of EMR-
specific burnout in HCPs.”

Alert or message load on EMR was consistently associ-
ated with HCP burnout along with sentiments of poor
EMR design. It is clear that the way providers use and
interact with EMR interfaces and functions plays a crucial
role in HCP burnout symptoms. It may then be hypoth-
esised that EMR-related burnout may be mitigated by
interventions that adopt a bottom-up model, which incor-
porate provider feedback, and empower clinician leaders
to advance changes in EMR design, would certainly aid
the expansion of EMR functionality and usability.*

The two included studies, which piloted team-based
interventions, attempted to reduce burnout symptoms
through additional intensive training of clinicians and
staff. These studies found that there was no significant
difference in participants’ reported burnout symptoms.

This study demonstrates the clear need for organi-
sations to uncover the numerous factors that may be
contributing to the burnout of their organisation’s HCPs,
as each EMR system and organisation is nuanced and
develop interventions that address these factors in full.
Itis not sufficient to approach one aspect of EMR-related
burnout and not the others that are affecting provider
wellness. This study reinforces the need for careful and
innovative EMR development that actively works against
the potential burnout that HCPs have experienced. Policy
implications include ensuring HCPs are a large part of
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decision-making and prototyping of EMRs in healthcare
organisations, in order to reduce the risk of EMR-related
burnout before it occurs.

While other studies may have investigated similar asso-
ciations as ours, we believe that our review has significant
strengths, including highlighting the lack of research on
the impact of organisation support on EMR-related HCP
burnout and on the paucity of interventions attempted
to address this issue. Wong et al’s rapid review focused
on EMR-related burnout among HCPs in the USA and
found similar results to this article but was not able to
explore interventions proposed for this issue or the
impact of organisational support on HCP burnout.® Yan
et al's systematic review was also able to identify key EMR-
related factors related to burnout, including insufficient
time for documentation, high inbox volumes and nega-
tive perspectives.” Both articles contributed significantly
to the literature; however, they did not explore the asso-
ciation of interventions and organisational support on
high levels of HCP burnout like ours. The EMR experi-
ence encompasses more than just time spent on the EMR
or cumbersome EMR interfaces. Health and well-being
are multifaceted for providers at all organisations, levels
and stages of training. It was important for our team to
call attention to the sparse data available on perceived
organisational support, which, to our knowledge, has not
previously been studied adequately.

Limitations of this paper include the heterogeneity of
the reporting of the data precluding aformal meta-analysis.
In addition, all included studies, aside from the two
intervention studies, were cross-sectional surveys, which
created inherent biases in the data including sampling
bias, non-response bias and recall bias.** Furthermore,
the methods of these papers cannot imply causality. The
data presented in this scoping review outline that EMR-
related HCP burnout is a major problem across multiple
fields, but there is a paucity of information on rigorous
strategies to combat EMR-related HCP burnout.

This review suggests a strong association between
EMRs and HCP burnout. Future research must now be
focused on identifying strategies to effectively enhance
coping strategies of HCP who are combating EMR-related
burnout through large cohort studies and randomised
controlled trials. Furthermore, our team was unable to
distinguish burnout differences among different types of
HCPs as this information was not delineated in the studies
assessed, thus, future studies should explore HCP-specific
burnout to allow for targeted interventions at each
level. In addition, research is needed to focus on solu-
tions that align with the patient-oriented goals that HCPs
have, to ensure that EMRs serve their original purpose of
improving and streamlining patient care, without acting
as a significant burden on the mental health of HCPs.

Conclusion

EMR use should be considered a contributor to HCP
burnout by organisational leaders and research scholars.
With EMRs rapidly surpassing paper charting in most

clinical settings, providers must feel confident that EMRs
act as a helpful and comprehensive tool in their everyday
practice, and not a burden that must be wielded ineffec-
tively. Robust interventions are needed to address time
spent on EMRs, EMR design and organisational support
of clinicians and staff.
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