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Background Clinician burnout is a prevalent issue in healthcare, with detrimental
implications in healthcare quality and medical costs due to errors. The inefficient use of
health information technologies (HIT) is attributed to having a role in burnout.
Objective This paper seeks to review the literature with the following two goals: (1)
characterize and extract HIT trends in burnout studies over time, and (2) examine the
evidence and synthesize themes of HIT’s roles in burnout studies.

Methods A scoping literature review was performed by following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines with
two rounds of searches in PubMed, IEEE Xplore, ACM, and Google Scholar. The retrieved
papers and their references were screened for eligibility by using developed inclusion
and exclusion criteria. Data were extracted from included papers and summarized
either statistically or qualitatively to demonstrate patterns.

Results After narrowing down the initial 945 papers, 36 papers were included. All
papers were published between 2013 and 2020; nearly half of them focused on primary
care (n=16; 44.4%). The most commonly studied variable was electronic health record
(EHR) practices (e.g., number of clicks). The most common study population was
physicians. HIT played multiple roles in burnout studies: it can contribute to burnout; it
can be used to measure burnout; or it can intervene and mitigate burnout levels.
Conclusion This scoping review presents trends in HIT-centered burnout studies and
synthesizes three roles for HIT in contributing to, measuring, and mitigating burnout.
Four recommendations were generated accordingly for future burnout studies: (1)
validate and standardize HIT burnout measures; (2) focus on EHR-based solutions to
mitigate clinician burnout; (3) expand burnout studies to other specialties and types of
healthcare providers, and (4) utilize mobile and tracking technology to study time
efficiency.
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Background and Significance

Burnout has been defined as a “work-related syndrome”
commonly characterized by high levels of emotional exhaus-
tion, depersonalization, and dissatisfaction with one’s ca-
reer."? The prevalence and deleterious effects of clinician
burnout, especially physician burnout, have been increas-
ingly studied and documented in recent years. In a 2018
online survey of 15,000 physicians, 42% reported burnout.’
Concerningly, half of these respondents were between 45
and 54 years of age, an age bracket in which most other
professionals find themselves at the apex of their career
productivity and experience.*> Although burnout symptom
prevalence has decreased between 2014 and 2017, physi-
cians are still at an increased burnout risk compared to other
fields.® In a 2020 survey to advance practice registered
nurses and physician assistants at Vanderbilt University
Medical Center, 59.6% of respondents reported that they
had experienced or were currently experiencing burnout.’
As clinicians are key players in the healthcare process,
burnout also jeopardizes the well-being of patients, cow-
orkers, and the public health system as a whole."® Clinicians
suffering from burnout risk making medical errors and are
more likely to leave their field entirely, which would com-
promise the quality of patient care, experience and satisfac-
tion with care, increased costs related to errors, and the
future of the medical system.>'? Therefore, it serves the
collective interest to identify the causes of burnout and
generate long-term solutions.

Current modalities for mitigating clinician burnout in-
clude mindfulness and other individual practices to reduce
stress.!! Moreover, studies have identified a variety of con-
tributing factors to burnout, especially inefficient work
processes and poor usability of health information technol-
ogies (HIT) that add to clinicians’ already considerable work-
load and hinder the workflow process.12'13 HIT collect, store,
retrieve, and manage clinical data and other related infor-
mation in healthcare. One primary application of HIT is
electronic health records (EHR). While HIT in general, and
EHR systems in particular, were designed to facilitate clinical
documentation and care routines, HIT can also bring unin-
tended negative consequences to both healthcare providers
and organizations.'* The increased prevalence of EHRs in the
workplace has coincided with an uptick in the demand for
timely clinical data entry, and the cumbersome and exten-
sive clinical documentation process often leaves clinicians
frustrated at the increased workload and time spent docu-
menting rather than providing patient care.'>"'8

An organization-wide survey in Rhode Island by nearly
1,800 physicians further elucidated HIT-related stress as a
strong predictor of physician burnout, raising the question of
how to best identify HIT-specific factors in order to measure,
and remediate burnout.'® So far, there is limited empirical
evidence to demonstrate the extent to which HIT is a
contributor. A recent study suggests that while high levels
of EHR usage, as recorded in audit trail logs, are associated
with self-reported emotional exhaustion, any link between
usage and cynicism-related burnout is less clear.?’ In another
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recent study, however, physician-rated EHR usability was
found to be closely associated with the odds of burnout, with
a higher usability score correlating to lower odds of reporting
burnout.?! Moreover, attempts to streamline HIT to make it
more supportive of workflow processes have yielded mixed
results, as EHR-based interventions to improve workflows
may increase the likelihood of burnout, while physician-led
innovation or improvements can lessen it.2223 These largely
inconclusive results have led to a greater interest in examin-
ing not only the links between HIT implementation and
clinician burnout, but also in understanding the efficacy of
different intervention methods.

The primary goals of this review are to examine the
existing literature regarding the potential roles of HIT in
clinician burnout and to categorize the included studies. The
review further reveals noticeable trends over time and
examines and summarizes the evidence and themes of
HIT's roles in the development and progression of burnout.
Revealing these patterns will greatly assist in the develop-
ment of solutions to counteract this insidious problem,
hopefully leading to healthier and more beneficial avenues
of HIT usage for medical professionals.

Methods

Search Strategy and Screening Process

This paper systematically reviewed the literature following
the procedures specified in the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) and its
extension for scoping reviews.?*2> details the
inclusion and exclusion criteria. Search terms were devel-
oped based on the above criteria to maximize search yield
while maintaining reasonable accuracy of identified
publications.

The keyword search had two sub-searches to improve its
coverage. Both sub-searches were conducted during
May 2020. The first sub-search used the keywords “physician
burnout” or “clinician burnout” in PubMed, ACM Digital
Library, IEEE Xplore, and Google Scholar, whereas
the second sub-search was conducted by using the keywords
“physician” or “clinician,” and “time pressure” or “time

Summary of inclusion and exclusion criteria

Inclusion (n=3) | Focus on HIT to study clinician burnout

Written in English

Included an abstract and full text

Exclusion (n=7) | Not healthcare related

Not clinician burnout related
Did not use HIT

Non-HIT work environment focus

Review paper
Letters to the editor

News articles

Abbreviation: HIT, health information technology.
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efficiency” in PubMed. Articles were not excluded based on
publication year. The search results were combined with a
known paper that studied the effect of EHR use on physician
fatigue levels by using eye tracking.?® Two members of the
research team (C.X. and A.K.) screened the title and abstract
of each paper for eligibility using the inclusion and exclusion
criteria. While PubMed yielded many relevant papers, ACM
Digital returned three noneligible papers and IEEE Xplore
returned no records. To ensure the search coverage, the top
100 records of Google Scholar were screened, and they were
either duplicates or not eligible.

The full text of potentially eligible publications was then
evaluated for inclusion by the same two team members.
Inter-rater reliability of the screening results was calculated
by using Cohen’s Kappa. Any disagreement between the two
reviewers was resolved via discussion. The decisions were
also reviewed by the first author as a quality check. Refer-
ences of included papers also followed the same screening
and eligibility determination process. All eligible papers
were analyzed as described in the following sections.

Data Collection and Management

An online Google spreadsheet was used to track and screen
papers for the eligibility determination process and to store
information extracted from eligible papers. The online access
and simultaneous editing features allowed the research team
to coordinate tasks and share information efficiently.

Data Analysis

Two team members extracted relevant information using a
framework inspired by the PRISMA Preferred Reporting
Items and the Sample, Phenomenon of interest, Design,
Evaluation, Research type (SPIDER) tool.>#?’ The information
included title, author, year published, location of study, study
design, specialty, sample information, description of HIT,
measures and variables, results, and limitations from the
included papers.

Description of study categories and variables of interest

HIT in Clinician Burnout Wu et al.

Two phases of data analysis were conducted. Firstly, a
statistical summary was generated to characterize all includ-
ed papers based on the specialty of studied clinicians,
publication year, variables of interest, and study design.
Study designs were sorted into categories based on existing
types of HIT and study design.zs‘30 Studies were initially
placed into experiential (descriptive), observational, and
experimental (interventional) categories. Observational
studies were further categorized as survey, quantitative
data collection, or mixed methods due to special interest
in conducting such studies in the future. Studies were also
categorized by variable of interest into four groups: physi-
cian individual, physician systemic, EHR practices, and pa-
tient care ( ).

Due to the heterogeneity of the included studies and the
exploratory nature of this scoping review, a narrative syn-
thesis was chosen in the second phase of the analysis to
identify potential roles of HIT in clinician burnout. Narrative
synthesis is an approach that focuses primarily on textual
data to summarize and explain the findings of the synthe-
sis.>! Following the narrative synthesis procedure, the in-
cluded studies were preliminarily synthesized by a thematic
analysis, and their relationships were further explored by
using idea webbing. The results of the narrative synthesis on
HIT's roles in clinician burnout helped generate implications
and inform future directions.

Results

Literature Search Results

The search generated a total of 945 unique articles ( ).
The screening of title and abstract of the articles excluded
894 papers (95.0%). The Cohen’s Kappa showed that the
inter-rater agreement of the screening process was moderate
(53.1%), but the percentage of agreement (both agreed to
include or exclude a paper) was substantial (94.7%). The
kappa score can be adjusted to reflect the discrepancy

Study Observational Collected and analyzed burnout data through direct or indirect observations
category Survey Gathered self-reported data on clinician burnout
Quantitative Time stamp data either from direct observation or from secondary use of EHR data
data collection
Mixed method Combination of qualitative and quantitative methods to correlate EHR practices with
prevalence of burnout
Experiential Focused on attitudes toward the use of HIT, usually through semi-structured interviews
and case studies
Experimental Measured the impact of HIT interventions on the well-being of clinicians before and
after its implementation
Variable Clinician individual | Focused on self-reported, individual well-being
of interest Clinician systemic Focused on the work environment as it pertains to well-being on a team level
EHR practices Focused on EHR usage, such as number of clicks, messages, and time after hours
Patient care Focused on the relationship between burnout, HIT use, and patient care

Abbreviations: EHR, electronic health record; HIT, health information technology.
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Records identified through Records identified through = Ciag
PubMed database Round 1 PubMed database Round 2 A“‘t’h“‘rgl'}a'h'gf:e':’:o'ﬁfc“::ed
screening screening 9 (n=12)
(n=618) (n=318) =
Identification Y y 4
Records found Duplicates removed
(n=948) —h (n=3)
Screening
A
Title and abstract of Records excluded due to
records screened »| meeting exclusion criteria
(n= 945) (n=894)
y
, Full-text articles excluded
Eligibility FARSOVA SV IToN Amsssind due to meeting exclusion
for eligibility :
(n=51) criteria
(n=22)
> « not a study (n=12)
: « not HIT related (n=6)
Scan citation network to « not burnout related
include eligible articles (n=3)
(n=29+7) « no full text (n=1)
Included
y
Publications included in
qualitative synthesis
(n=36)

A 4

Studies included in
qualitative synthesis
(n=36)

PRISMA flow diagram. Scanning citation network yielded seven additional eligible articles, resulting in a total of 36 studies included for

analysis.

between the agreements (adjusted kappa =92.1%).3 A total
of 51 full texts were assessed for eligibility and 29 of them
were included. The references of these 29 articles were
scanned and evaluated, resulting in seven more eligible
articles. A list of all included articles (n=36) and pertinent
characteristics is listed in

Characteristics of Included Studies

summarizes the articles included in the analysis.
Nearly all were published between 2015 and 2020 (n =33,
91.7%). The most common study design was observational
(n=27, 75%), followed by experiential (n=5, 13.9%), and
experimental (n =4, 11.1%). Nearly half focused on primary
care (n=16, 44.4%), followed by hospital-wide (n=12,
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33.3%). The most common variable of interest was EHR
practices (n=22, 61.1%), followed by one-third of studies
being physician individual or systemic (n =12, 33.3%). Half of
the studies were solely in an academic medical center
(n=18, 50%). Female clinicians made up more than half of
the study participants in nearly half of the included studies
(n=17, 47.2%). Of note, most papers were attending physi-
cian focused (n =28, 77.8%), and some included trainees such
as residents (n=7, 19.4%). Only one study focused solely on
nurses or other types of clinicians, although some studies did
include nurse practitioners or physician assistants, as well as
physicians (n=7, 19.4%).

shows the characteristics of the observational
studies (n=27). Primary care was the most common
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Summary of the included health information technology physician burnout papers (n=36)

Attributes Categories Count Percentage

Year published 2013-2014 3 8.3
2015-2016 4 11.1
2017-2018 14 38.9
2019-2020 15 41.7

Specialty of studied clinicians Hospital-wide 12 333
Primary care 16 44.4
(Neonatal) intensive care unit 4 11.1
Psychiatry 3 8.3
Cardiology 1 2.7

Study design Experiential 5 13.9
Observational 27 75.0
Experimental 4 11.1

Variables of interest Physician individual 19.4
Physician systemic 5 13.9
Electronic health record practices 22 61.1
Patient perspective 2 5.5

specialty studied (n=11), followed by hospital-wide or all
specialties (n=10), which is consistent with the overall
trend. Roughly 60% of the observational studies involved
surveys (n=16). The rest, in a nearly even split, used either
quantitative data collection or mixed methods (n=5 and 6,
respectively).

Health Information Technology Trends in the Included
Studies

The variables of interest, specialty of studied clinicians, study
design, and publication year were compared to reveal trends.
Observational studies were published across the years
(2013-2020), while experiential studies were published
starting in 2016, and experimental studies were mostly
published in recent years (2018-2020), with one published
in 2015. Experiential studies occurred in primary care (n = 3)
and psychiatry (n=2), while experimental studies were
focused on intensive care units (ICU, n=2) or on all special-
ties (n=2), and observational studies were conducted in

every field (n=12 in primary care, n=2 in ICU, n=1 in
cardiology, n=1 in psychiatry, and n=8 in hospital-wide
studies). In terms of the trend in variables of interest by study
design, observational studies encompassed all variables of
interest themes, with EHR practices being the most common
(n=17). Experimental studies focused on EHR practices
(n=3) and physician individual variables of interest
(n=1). Experiential studies included physician individual,
physician systemic, and EHR practices as variables of interest
but not patient perspectives. Included studies had a large
skew towards EHR as the HIT studied (n =32), and other HIT
modalities included telehealth (n=2) and consumer health
information technology applications (n=2).

Three Roles of Health Information Technology in
Clinician Burnout

The narrative synthesis generated three themes of HIT roles
in clinician burnout. First, 21 studies examined HIT as a
contributor to clinician burnout, specifically in time

Summary of the observational health information technology clinician burnout papers (n=27)

Count Percentage
Specialty of studied clinicians Primary care 11 40.7
Hospital-wide 10 37.0
Other 4 14.8
Data collection method Survey 16 59.3
Quantitative data collection 5 18.5
Mixed method 6 22.2
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pressure, task, and workload. Second, eight studies used HIT
to measure burnout levels. Third, seven studies proposed
potential HIT-related solutions, but only two of them were
focused on developing an intervention to mitigate burnout.
The three themes and their relationships are described in the
following sections and visualized in

Examine Health Information Technology as a Contributor
to Burnout (n=21)

Studies examining HIT as a contributor to burnout were
mostly observational studies and explored whether HIT
usage was a factor that contributed to burnout prevalence.
A total of 21 such studies were mostly relied on survey data
to measure burnout and found that HIT usage and HIT-
related time pressures were key factors in causing burnout.
Two themes were synthesized from the examination studies:
time burden (n=15) and task and workload burden (n=6).

Time Burden (n=15)

Fifteen papers focused on how EHRs impact the amount of
time clinicians spend on clerical tasks. Five studies found that
clinicians who reported spending more time interacting
with the EHR after hours were more likely to report burn-
out.>>737 On the other hand, Micek et al found a correlation
between burnout and EHR use during in-clinic sessions, but
not EHR use after hours.3® Two papers found that physicians
spent more time on documentation after EHR implementa-
tion and were at greater risk of burnout.>*4? Four studies
found that feelings of insufficient time for documentation
increased the odds for reporting burnout.'®#'-*> Domaney

Adier-Mistein, et. al
:
EHR design ardner, et al. (2020)
improvements Amdt, et. al.
Anderson, et. al
Murphy, et. al.
Hi
HIT to measure EA udk loge nd Y,
\IT-related solutions
bumout interventons
DiAngi, et al Burmout and HIT
. Human ‘AderMistein.et.al
Robinson, et. al. (2020)

Nakawaga, et. al

Zazove. et. al

Roy, et al felationship Message volume mv?m ot al
Khariat, et. al. (2019)
Increased
standarizaton
Mindiuiness app. Increased clerical
training tasks

Baboot, et. al Increased bumout
odds

Hauer, et al.

(Gardner, et. al. (2019)

found that the correlation between emotional exhaustion
and EHR use for psychiatry residents was stronger than for
other clinical factors.** The remaining study by Mendelsohn
et al used consumer activity trackers to collect physicians’
work hours and sleep patterns and found that more on-
call hours significantly predicted higher scores on the deper-
sonalization aspect of burnout measured by the Maslach
Burnout Inventory.*> Although many studies were cross-
sectional and do not necessarily show a causal relationship
between EHR usage and burnout, they do emphasize clini-
cians’ large time burden associated with EHR use, with
physicians spending an average of 5.9 hours of an 11.4-
hour workday in the EHR, 1.4 of those after clinic hours.*®

Task and Workload Burden (n=6)

Two papers focused on how the EHR impacts the ability of
clinicians to perform clinical tasks. Vainiomadki et al found
that technical issues with the EHR were related to high-time
pressure and low job control over one’s work.*’ In an
observational survey study, Marckini et al found that there
was high disagreement that EHR improved efficiency and
patient care.*® These studies suggest that EHR implementa-
tion has negatively changed clinical workflow. Four papers
focused on how the EHR impacts clinicians’ workload.
Among these four, two papers found that high subjective
EHR workload, including alert-related workflow as well as
large volumes of in-basket messages, was strongly correlated
with exhaustion and increased the odds of burnout.**->° The
other two papers found that EHR use increased clinicians’
workload, leading to more stress.’’>? These studies

Vainiomaki, et. al.
Inefficient EHR
Markini, et. al.

Gregory, et. al Harris, et. al.

Carayon, et al.

Tai-Seale, et. al Shanatelt, et. al.

Tawtik, et. al

Increased volume of Koo, o ol
Linzer, et al

Subjective insufficient
time for documentation

Robertson, et. al
Increased ater hours.
A Tran, et al
Heponien, et al
(2017) D' Woridoad burden
.

Heponiemi, et. al.
(2018)

Idea web of roles of physician burnout. The first node is “burnout and HIT,” and the three themes branch out from there: “examination for
relationship,” “HIT to measure burnout,” and “HIT-related solutions and burnout interventions.” Included papers are grouped by theme and
further categorized based on their main subject of study. HIT, health information technology.
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elucidate the increased workload possibly caused by EHR
implementation and subsequent burnout prevalence.

Use Health Information Technology to Measure Burnout
(n=38)

Eight papers focused on physician time spent with the EHR
and measured different tasks using data from EHR systems,
especially time stamps and logs. Adler-Milstein et al identi-
fied tasks performed and physician productivity.53 In a
recent study, the authors found that time spent after hours
and message volume were associated with exhaustion by
using EHR audit trail logs.?? Arndt et al found that clinicians
spent approximately half of their 12-hour workday on the
EHR, with clerical and administrative tasks, such as docu-
mentation, taking up half of that time (3 hours).*® Anderson
et al®* found that physicians saw up to 164 patients per
month, spending up to 217 minutes per patient interacting
with the EHR.*> Saag et al found that time spent working on
the EHR on days without appointments increased as the
number of appointment days per week increased, as did time
spent on the EHR after hours on days with scheduled
appointments.>> The other three papers identified a time
burden on physicians exacerbated by the EHR and mitigated
by other factors. Khairat et al found that female physicians
used the EHR more efficiently based on the number of clicks
and task completion time and observed that female physi-
cians were less likely to report EHR frustrations and to
attribute the EHR as a contributor to burnout.”® Zhou et al
found that higher EHR interoperability led to primary care
physicians performing tasks more efficiently.”’ Khairat et al
also found that EHR use contributed to fatigue in physicians
within the first 22 minutes through mouse clicks and screen
visits.2®

Developed Health Information Technology-Related
Solutions to Mitigate Burnout (n=7)

Among the seven papers in this theme, five papers focused on
the design and feasibility of HIT implementation to mitigate
burnout. Murphy et al found that physicians recommended
improvements to the visualization of alerts and streamlining
the steps needed to compose a message to reduce burnout.”®
On the other hand, DiAngi et al recommended ongoing EHR
training for physicians to improve EHR efficiency rather than
waiting for EHRs to become more usable.>® Gardner et al used
three case studies to evaluate telepsychiatry as a viable
option to reduce psychiatrists’ workloads and risk of burnout
without compromising patient care.® Nakagawa et al devel-
oped a scale with which health care practices could evaluate
the impact of the implementation of various HIT on the
wellbeing of clinicians.®’ Zazove et al found that poor stan-
dardization and formatting of alerts in the EHR, along with
time pressure, hindered efficient EHR alert usage.®? These
studies revealed opportunities for the mitigation of burnout
using technology-centered improvements.

In addition, two studies in the mitigation stage focused on
developing a HIT-related intervention to mitigate physician
burnout for all medical specialties. These recent studies
(2018-2020) recognized that HIT could be a mitigating factor

HIT in Clinician Burnout Wu et al.

instead of a propagating factor for physician burnout. In
following the idea of using technology to mitigate burnout,
Roy et al found that their mindfulness training app reduced
anxiety and burnout in physicians.®® Although having a small
sample size, this study showed the efficacy of a consumer-
oriented HIT intervention in mitigating burnout. Robinson
et al found that most physicians saw improved quality and
efficiency of documentation 3 months after receiving in-
depth EHR-focused training and education.®* Although long-
term effects were not measured, this study highlighted the
need for more comprehensive EHR training in order for
physicians to use the EHR more effectively, saving time
and mitigating burnout.

Discussion

Key Findings

This paper aims to synthesize the role of HIT in clinician
burnout from the published literature. A scoping review was
conducted by following the PRISMA guidelines and included
36 papers that placed HIT at the center of their burnout-
related studies. All studies were conducted in the past 8 years
(2013-2020) and focused on primary care or all specialties.
Nearly half of the studies were observational with a focus on
EHR practice. Very few were experimental or interventional.
The narrative synthesis generated three roles of HIT in
contributing to, measuring, and mitigating clinician burnout.
Most studies have examined the correlative relationship
between the two, especially regarding HIT as a significant
contributor to clinician burnout. Other studies utilized HIT as
a proxy to study burnout or designed a HIT-related solution
to mitigate clinician burnout.

Implications and Recommendations

From this scoping review, four recommendations for further
study are generated: validate and standardize HIT burnout
measures, focus on EHR-based solutions to mitigate burnout,
expand burnout studies to other specialties and types of
health care providers, and utilize mobile and tracking tech-
nology to study time efficiency. This review also highlights
the need for more experimental and interventional studies
to evaluate both the accuracy of different proxy methods for
measuring time, task, and documentation burden, such as
EHR log metrics and tracking technology, to correlate prac-
tices with clinician burnout, as well as additional studies to
evaluate the efficacy of EHR-based interventions on the
prevalence of clinician burnout. Due to the large role EHR
usability appears to have on clinician burnout, further ex-
perimental studies are also needed to examine which EHR
design changes could help reduce its effect on burnout.

Validate and Standardize Health Information Technology
Burnout Measures

Although HIT can be generally categorized into three types of
study designs based on our findings, the included studies in
this paper had a variety of designs and measures. There
seems to be no standardized procedure or validated meas-
ures to compare the study findings. Hron et al discussed the
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challenges of using EHR metrics.®® The study done by Adler-
Milstein et al is the first to address this gap by generating
EHR-based time measures and correlating them with self-
reported burnout levels.?? However, their use of EHR time-
stamps was not validated by qualitative or observational or
other manually recorded data. Although Sinsky et al, pro-
posed seven core EHR metrics to use to study clinical work-
flow, more studies are needed to demonstrate the best
practices and create a common and validated set of metrics
that measure interaction with the EHR to facilitate study
design and advance knowledge in this field.®®

Focus on Electronic Health Record-Based Solutions to
Mitigate Clinician Burnout
Our findings suggest that EHR-based interventions can be a
potential mitigator of clinician burnout. In our search, two
recent studies have developed an EHR-related intervention to
address burnout, though the studies were on a small scale,
measured short term outcomes, and had interventions that
were marginally EHR-based (mobile app and training). It is
interesting to see that the pervasive use of HIT and EHR
systems can contribute to clinician burnout, but at the same
time, the EHR may also be the solution. One type of interven-
tion can focus on EHR training and education to bridge the gap
between mental models of the EHR designers and users. As
Longhurst et al pointed out, adequate EHR training for clini-
cians is imperative to help mitigate burnout associated with
EHR user dissatisfaction.®” Similarly, Stevens et al created an
individualized EHR learning and retraining program for pro-
viders and measured burnout as one of the metrics.®®

Another type of intervention can focus on EHR redesign
since burnout can be closely correlated with clinicians’
interaction with the EHR (e.g., workflow and usability or
total duration of exposure to/use of the EHR) as well as the
healthcare system demand (e.g., increased workflow and
billing). Because the bulk of the papers found focused on
clinician time-spent in the EHR, an opportunity for future
work is to investigate how to improve clinicians’ interactions
with the EHR and study how and what types of EHR redesign
could help. Studies have shown that acceptable usability can
help reduce time pressure and improve work performance as
well as quality or care, and may further mitigate clinician
burnout.5%-7°

Still another direction for future research is to focus on the
role of documentation burden. While the 2009 Health Infor-
mation Technology for Economic and Clinical Health (HI-
TECH) Act proposed the meaningful use of EHRs throughout
the United States as a critical national goal,71 the advent of
increased EHR use increased the documentation burden of
clinicians, which contributes to their increased time on the
EHR both during and after clinic hours, thus contributing to
burnout symptoms.’? Transitioning from one EHR system to
another may also cause additional burden on documentation
and should be carefully planned to mitigate disruption and
its ensuing effect on clinician burnout.”> Using automatic
speech recognition and natural language processing techni-
ques to automate clinical documentation can be a viable
solution to reduce documentation burden but requires more

Applied Clinical Informatics  Vol. 12 No. 3/2021 © 2021. Thieme. All rights reserved.

research to demonstrate its technical and clinical validity and
utility.”*

Expand Burnout Studies to Other Specialties and Types of
Health Care Providers

While our search strategy targeted all clinicians, most in-
cluded papers focused on physicians and did not consider
other types of health care providers (e.g., advanced practice
providers, nurses, respiratory, occupational, and physical
therapists, and social workers). As a result, our paper focused
on the burnout of physicians rather than other types of
clinicians. Studies have shown that nonphysician clinicians
also have a very high level of stress and burnout.”>~’8 These
providers’ issues have been less studied, so fewer to no
solutions have been generated. Additionally, most included
studies were conducted in a primary care setting. Other
specialties, such as emergency medicine, can have a very
high level of burnout due to their time sensitive and high-
stress nature.”®~82 This suggests expanding burnout studies
to other specialties and types of providers, as well as exam-
ining the differential impact of HIT on burnout in various
settings, including but not limited to pediatric versus adult,
surgical versus nonsurgical practices, direct versus proce-
dural care, private versus public, and academic versus non-
academic institutions.

Utilize Mobile and Tracking Technology to Study Time
Efficiency

Most of the included studies focused on the role of EHR in
clinician burnout, and only one paper used mobile-tracking
technology as a proxy to study time efficiency with regards
to burnout. This EHR bias highlights opportunities to study
the efficacy of other types of HIT to study workflow and time
efficiency, such as clinical decision support tools, computer-
ized disease registries, and consumer health applications.
Among the studies that used HIT as a source or proxy to
measure time efficiency, all involved secondary use of EHR
data. However, EHR timestamps, whether recorded in the
flowsheet or in the audit trail logs, can only capture the
activities related to EHR interactions. In order to more fully
understand clinician time burden and get a more complete
view of clinician workflow, mobile tracking technology used
in conjunction with EHR time stamps could be able to
capture other activities in the clinical area that cannot be
captured by only using EHR timestamps. The recent advances
in mobile and tracking technology may provide more oppor-
tunities to study clinicians’ time efficiency, especially in
understanding clinicians’ workflow patterns and quantifying
bottlenecks and delays. For example, real-time locating
systems (RTLS) have become a mature technology and can
track the location and movement of staff, patients, and
devices in a clinical setting.23-8® Smart watches can track
people’s biometrics in a continuous manner, which can serve
as a proxy to clinicians’ burnout level, for example, positive
association between burnout and heart rate.2” Future studies
should consider utilizing mobile and tracking technologies
to collect real-time, individualized data which may be relat-
ed to burnout and minimizes recollection bias.
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Limitations

Our study has several limitations. First, we only searched
articles in English and excluded articles written in other
languages, although physician burnout may be a universal
problem. However, HIT, EHRs, and healthcare systems are
often very country or region specific. Correspondingly, burn-
out may have factors that are regional or culturally specific.
Including manuscripts of all languages may obfuscate results
by being too generalized. Second, we primarily searched
PubMed, which can leave out studies published in other
fields. However, our first round of searches yielded a low
number of articles in ACM Digital Library and IEEE Xplore
and none of them were relevant. While Google Scholar
yielded a high number of articles, all of them were either
already included through the PubMed search or were not
relevant. Third, some articles may have been overlooked due
to the design of the search keywords. The relatively low
number of papers found and included in this review may
have been due to the heterogeneity of the burnout field,
making relevant papers hidden under terms and titles as well
as abstracts that made them appear irrelevant. While our
search strategy was expanded in two directions to include
more potential papers that may not use physician burnout as
the exact keyword but instead studied time pressure, the
additional included papers on physician fatigue revealed an
opportunity for a search expansion using “physician fatigue”
as a keyword. However, a search of PubMed using “physician
fatigue” or “clinician fatigue” as keywords yielded very few
relevant results, meaning that our search strategy was
comprehensive enough to describe the current literature
on physician burnout and HIT while adhering to our study
objectives. Screening the references of the included papers
also helped expand the search network that may have been
limited by the search terms. Additionally, a large portion of
our included studies were EHR-based and did not study other
types of HIT, which could have impacted the results and
recommendations for future study. Last but not least, we did
not distinguish adult versus pediatric settings in the infor-
mation extraction, which might yield different results in the
narrative synthesis. However, the number of included papers
may not be high enough to show any differences.

Future Work

Because this review has revealed gaps in the literature
regarding the use of different types of HIT other than EHRs
and the need for more experimental studies, our future work
involves applying the four recommendations to develop a set
of studies to measure time efficiency and address clinician
and provider burnout. We will focus on two specialties,
primary care and emergency medicine, and consider the
whole clinical team(s). We plan to use mixed-methods and
will examine multiple and complementary types of datasets,
including but not limited to, self-reported survey data,
qualitative interviews, observations, EHR timestamps, and
RTLS data, to collect nuanced information about workflow
and time efficiency and to track burnout symptoms on a
regular basis. The burnout measures will be validated and
used across all our studies. This effort can contribute to the
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standardization of HIT burnout measures and to the design
and development of HIT-based interventions to mitigate
physician burnout and support long-term experimental
studies.

Conclusion

This scoping review suggests that HIT, especially EHRs, can
play multiple roles in clinician burnout. While many studies
examine HIT’s role as a problematic source of burnout, other
studies used HIT to measure burnout or developed HIT-based
interventions to address this pervasive issue. We encourage
researchers to consider HIT’s role in contributing to, mea-
suring, and intervening on burnout in order to develop a
comprehensive solution to address clinician burnout and
improve professional well-being and promote better quality
care in the future.

Clinical Relevance Statement

Clinician burnout affects the quality of patient care and
clinician productivity. While there are many factors that
contribute to clinician burnout, this scoping review focuses
on the impact of HIT and the advent of the EHR on clinicians’
work experience and prevalence of self-reported burnout
with the goal of informing future study on utilizing HIT and
EHR interventions to mitigate clinician burnout and thus
improve patient care.

Multiple Choice Questions

1. Which of the following was most investigated in the
included studies for a correlation to burnout?
a. After-hours documentation
b. Volume of in-basket messages
c. Inefficient EHR
d. Physician fatigue

Correct Answer: The correct answer is option a. Five
included studies investigated the relationship between
after-hours documentation and burnout. Two studies
investigated the relationship between volume of in-basket
messages and burnout, another two studies investigated
the relationship between inefficient EHR and burnout,
and one study used time spent on EHR to measure physi-
cian fatigue.

2. Which of the following was not recommended by the
current study?
a. Utilize mobile and tracking technology
b. Expand burnout studies to other types of clinicians and
specialties
c. Stop using EHR and go back to paper-based charting
d. Validate and standardize HIT burnout measures

Correct Answer: The correct answer is option c. While
EHR may contribute to clinician burnout, it may also be a
potential solution as recommended by the current
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scoping review. All other three options were part of the
implication and recommendations of the current scoping
review.

No human or animal subjects were involved in this
project.

D.T.Y.W. led this scoping review and coordinated the
effort in the research team. D.T.Y.W. designed the study
and mentored C.X. to execute the scoping review and
write the first draft of the manuscript. A.K. and S.B. helped
the paper screening, information extraction and narrative
synthesis, and manuscript writing. M.H.E. and K.E.M.
reviewed the final draft and contributed significantly to
the discussion. All authors reviewed and approved this
manuscript before submission.
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