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Abstract Objectives While electronic health records (EHRs) have improved billing efficiency
and note legibility, they may also disrupt clinical workflows, affect patient interactions,
and contribute to physician burnout. This study aimed to identify effective strategies,
as reported by physicians, to mitigate these EHR shortcomings.
Methods The Rhode Island Department of Health administers a health information
technology (HIT) survey biennially to all physicians in active practice statewide. The
2019 survey asked physicians about strategies implemented personally or by their
practice to improve their experience working with HIT. Physicians who identified at
least one strategy were then asked if each implemented strategy was “actually useful.”
Results The 2019 survey was administered to 4,266 physicians, with a response rate
of 43%. Both office- and hospital-based physicians most commonly reported that their
practices had implemented voice-recognition dictation software (48 and 68%, respec-
tively). Office- and hospital-based physicians identified self-care as the most commonly
implemented personal change (48 and 47%, respectively). However, 26% of office-
based and 15% of hospital-based physicians reported reducing clinical hours or working
part-time to improve their experience working with HIT. The strategies identified as
“actually useful” varied by practice setting and were not always the most widely
implemented approaches.
Conclusion Most physicians reported that both they personally and their practices
had implemented strategies to improve their experience with HIT. Physicians found
some of these strategiesmore helpful than others, and the strategies identified asmost
useful differed between office- and hospital-based physicians. From a workforce and
access perspective, prioritizing strategies that physicians find “actually useful” is
critical, as many physicians in both settings reported reducing clinical hours to improve
their experience.
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Introduction

Nearly all hospitals and most physician offices have imple-
mented electronic health records (EHRs).1,2 EHRs have had
a positive impact on many aspects of medicine, including
improved administration efficiency and note legibility.3

Some practices in the advanced stages of EHR implementa-
tion have experienced improved patient outcomes, includ-
ing fewer hospital admissions,4,5 and a systematic review
found that EHR-based computerized decision support sys-
tems may lead to improvements in morbidity outcomes.6

However, some studies have demonstrated that EHR imple-
mentation is not robustly associated with improvements in
care quality.7,8

Many physicians see the value of EHRs and most would
not want to return to paper-based medical records.9 How-
ever, despite these positive outcomes, EHRs have been
linked to lower patient satisfaction and a significant in-
crease in staff turnover.10,11 EHRs may also disrupt clinical
workflows and negatively affect patient interactions.9,12–14

Importantly, the use of EHRs has been associated with
physician burnout,15,16 which may be mitigated by a high
level of EHR usability.17

Researchers have studiedmany potential interventions to
improve the physician experience of working with the EHR.
Most of the relevant literature focuses on organization-
directed interventions. Strategies to improve physician sat-
isfaction include sharing EHR tasks with other members of
the care team,18 scheduling “desk top slots” to allow time for
inboxmanagement during thework day,19 and hiring scribes
to assist with documentation and clerical tasks.20 Other
interventions have focused on improving efficiency, includ-
ing “tap and go” logins21 and reducing the number of clicks
through auto-filling information and eliminating unneces-
sary fields.22 EHR training has also been associated with
more satisfaction and efficiency, such as personalized one-
on-one training and interactive skills training.23,24 Other
types of interventions to address physician burnout have
focused on building physician resilience through mindful-
ness-based stress reduction, educational interventions, ex-
ercise, or a combination of these.25However, two systematic
reviews found that organization-directed interventionswere
more effective in reducing burnout than physician-directed
interventions.25,26

Objective

Improving physicians’ experience with the EHR is of interest
both at the physician level and at the organizational level.
Successful EHR implementation includes considering how
the technology “fits” into the existing practice workflow and
into the workflow of the professionals providing care.27

Given the central role that EHRs play in most physicians’
work, it is important to understand which strategies effec-
tively reduce technology-related stress. This study aimed to
identify effective strategies, as reported by physicians, to
improve the clinical experience working with health infor-
mation technology (HIT).

Methods

Survey Administration
The Rhode IslandDepartment of Health (RIDOH) administers
an HIT survey to all Rhode Island physicians in active
practice. RIDOH administers the HIT survey as part of a
legislatively mandated public reporting program. It uses
the data to report clinician-level process measures relating
toHIT adoption and use. The surveywas distributed annually
from 2009 to 2015 and every other year since 2015.28–34 The
survey is administered electronically by using an online
survey platform.35

The 2019 survey was administered between April 22 and
May 10. Hard copy survey notices were mailed to all 4,266
physicians licensed in Rhode Island, who were in active
practice and located in Rhode Island, Connecticut, and Mas-
sachusetts. Email notices and up to two email reminders were
sent to those who had an email address on file with RIDOH.

Survey Questions and Respondent Characteristics
The HIT survey asked physicians questions about their
specialty, degree type (MD or DO), main practice setting
(outpatient/office or inpatient/hospital), practice size (1–3
clinicians, 4–9 clinicians, 10–15 clinicians, 16 or more clini-
cians), whether they provide primary care, andwhether they
use an EHR. We grouped specialty responses into nine
categories: emergency medicine, family medicine, internal
medicine, medical subspecialties, obstetrics and gynecology,
pediatrics, psychiatry, surgery (general and subspecialty),
and other/unknown.

In collaboration with RIDOH, a multistakeholder group
(including physicians, payers, researchers, and community
members among others), recommended questions for inclu-
sion in the 2019 survey. We report on a set of questions,
asked only in the 2019 survey, about strategies implemented
personally by physicians or by their practice to improve their
experience working with HIT. The survey provided a list of
practice-level strategies and asked respondentswith EHRs the
following: “please indicate if your ‘practice’ has implemented
anyof the following to try to improveyour experienceworking
with HIT.” Physicians were able to select multiple strategies.
Physicians who selected at least one strategy were then asked
if each implemented strategy was “actually useful.” Similarly,
physicians with EHRs were shown a list of personal strategies
andwereasked: “please indicate if ‘you’have implementedany
of the following to try to improve your experience working
with HIT.”Again, physicianswho selected at least one strategy
were also asked if each implemented strategy was “actually
useful.” We chose not to define the term “actually useful” to
avoid making the question stem overly long and to allow
physicians to respond based on their own assessment of
usefulness in this context. We piloted all new questions in
the 2019 survey, including this set of questions, with a subset
of physicians using cognitive debriefing to test question com-
prehension and the response process, as well as the face
validity of the included constructs.

The lists of strategies were derived from prior research,
including a recent study that used focus groups of
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ambulatory physicians to identify both organizational
changes and personal strategies to address the challenges
of using HIT.36 These focus groups included questions and
probes about coping strategies that physicians had used to
address stress fromHIT, what they had done to improve their
satisfaction or acceptance of HIT, and what would improve
their ability to provide patient care using HIT. Based on the
study’s results,36 we developed two lists of strategies: (1)
practice-level changes, such as recurring IT training and
scheduled time blocks to complete desk work, and (2) person-
al-level changes, such as customizing the EHRand talkingwith
colleagues to learn tips and tricks. The survey questions were
pilotedwitha smallgroupofclinicians forclarityand relevance
and then refined based on physician feedback.

Additional survey questions provided insight into the level
of other HIT and clinical support that the physicians received.
One question asked respondents whether they work with a
medical scribe, and another question asked respondents to
indicate how often they receive assistance from someone in
their practice inmanaging their inbox tasks, on a 5-point scale
(“almost always,” “often,” “sometimes,” “rarely,” “never”). Re-
spondents were also asked whether the availability and effec-
tivenessofHIT-related technical support at theirmainpractice
site usually meets their needs.

Analysis
We analyzed a de-identified 2019 HIT survey dataset, avail-
able from RIDOH with a data use agreement, which also
contains information on age and gender from RIDOH’s
licensure file. As the dataset was publicly available and de-
identified, the analysis did not require approval by an
institutional review board. We used summary statistics,
including means and percentages, in our analysis and strati-
fied respondents by their self-reportedmain practice setting.
Chi-square tests were conducted by using SAS. Respondents
were compared with nonrespondents by using a previous
analysis of available demographic information from the
RIDOH’s licensure file (age, gender, and specialty).37

Results

Respondent Characteristics
Among 4,266 physicianswhowere sent the 2019 survey link,
1,835 responded (response rate of 43.0%). Over one-third
(37.4%) of respondents were females and 42.2% were be-
tween the ages of 29 and 50 years. Two-thirds practiced
primarily in an outpatient setting (67.2%), and about one-
third worked with 16 or more clinicians at their main
practice site (35.3%). Among the sample, 31.1% reported
being a primary care physician. Most physician respondents
reported using an EHR (92.5%) (►Table 1).

Respondents andnonrespondents had similardistributions
of gender andmost specialties.37Comparedwith nonrespond-
ents, a greater percentage of respondents were pediatricians
(9 vs. 6%, p¼0.001) and psychiatrists (7 vs. 4%, p<0.001).
Respondentswere alsoolder thannonrespondents,with42.2%
of respondents aged 29 to 50 years, compared with 53.0% of
nonrespondents (p<0.001).

Practice-Level Strategies to Improve Experience with
Health Information Technology
Office-based physicians most commonly reported that their
practices had implemented voice-recognition dictation soft-
ware (48.1%), printers in the clinical area (42.9%), and staff
support with EHR tasks (35.9%) to improve their HIT experi-
ence (►Table 2). Among hospital-based physicians, the most
commonly implemented strategywas also voice-recognition
dictation software (68.0%), followed by badge/fingerprint

Table 1 Characteristics of the physician respondents
(N¼ 1,835)

Characteristics n (%)

Age

29–50 775 (42.2%)

51–64 699 (38.1%)

65–92 361 (19.7%)

Female 686 (37.4%)

Main practice setting

Office/outpatient 1,234 (67.2%)

Hospital/inpatient 601 (32.8%)

Practice size

1–3 clinicians 451 (24.6%)

4–9 clinicians 541 (29.5%)

10–15 clinicians 187 (10.2%)

16 or more clinicians 648 (35.3%)

Primary care physiciana 571 (31.1%)

Specialtyb

Emergency medicine 73 (4.0%)

Family medicine 132 (7.2%)

Internal medicine 371 (20.2%)

Internal/family medicine and
pediatric subspecialtyc

159 (8.7%)

Obstetrics and gynecology 69 (3.8%)

Pediatrics 159 (8.7%)

Psychiatry 124 (6.8%)

Surgery (general and subspecialty) 149 (8.1%)

Other/unknownd 599 (32.6%)

Use of EHR 1,697 (92.5%)

Abbreviation: EHR, electronic health record.
aSurvey respondents who replied “yes” to the question: do you provide
primary care?.

bSurvey respondents were instructed to select their primary specialty
from a list; specialties were then grouped into nine categories.

cSurvey respondents were included in this category if they selected a
medical subspecialty (e.g., cardiology, endocrinology, and
gastroenterology).
dSurvey respondents were included in this category if they chose not to
select a specialty or if their specialty was not among the other eight
categories (e.g., pathology, radiology, and dermatology).
Note: Column percentage total may not sum to 100 due to missing
responses.
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login (50.7%). Voice-recognition dictation software and
badge/fingerprint login were more commonly implemented
among hospital-based physicians (p<0.001), while higher
proportions of office-based physicians’ practices had imple-
mented staff support with documentation (p¼0.027) and
EHR tasks (p<0.001), touch screen functionality (p<0.001),
and scheduled time blocks to complete deskwork (p<0.001)
(►Table 2).

The practice changes identified as “actually useful” by the
highest proportion of office-based respondents were staff
support with EHR tasks, scheduled time blocks to complete
desk work, and staff support with documentation (►Fig. 1).
The change identified as “actually useful” by the highest
proportion of hospital-based respondents was touchscreen
functionality, followed by printers in the clinical area and
staff support with documentation. Higher proportions of
office-based physicians identified staff support with EHR
tasks (p<0.001) and recurring IT training (p¼0.047) as
useful changes, while touch screen functionality was identi-
fied as useful by a higher proportion of hospital-based
physicians (p¼0.001).

Personal Strategies to Improve Experience with
Health Information Technology
Among both office- and hospital-based physicians, the most
common strategy that physician respondents had personally

Table 2 Percentage of physicians who indicated that their practice or they personally had implemented each strategy to improve
their experience with health information technology

Strategy Office based
(n¼ 1,090)

Hospital based
(n¼600)

p-Value

Practice-level changes

Badge or fingerprint login 20.9% 50.7% <0.001

Printers in room or clinical area 42.9% 45.3% 0.342

Recurring IT training, including one-on-one 15.0% 18.5% 0.066

Reducing the number of clicks for common EHR tasks 10.5% 9.2% 0.397

Scheduled time blocks to complete desk work 16.6% 2.7% <0.001

Staff support with documentation 16.5% 12.5% 0.027

Staff support with EHR tasks 35.9% 10.2% <0.001

Touchscreen functionality 12.8% 6.5% <0.001

Voice-recognition dictation software 48.1% 68.0% <0.001

Other 1.7% 0.8% 0.357

None 15.2% 9.3% 0.001

Personal changes

Customizing the EHR (e.g., shortcuts) 41.7% 36.8% 0.053

EHR training refresher courses 3.8% 2.7% 0.233

More concise notes 39.3% 35.2% 0.096

Reduction of clinical hours or working part-time 26.2% 14.7% <0.001

Self-care (e.g., exercise, meditation, sleep) 47.9% 47.3% 0.827

Strict work/life boundaries (e.g., setting limits on EHR use at home) 28.9% 30.7% 0.446

Talking with colleagues about the challenges 36.1% 35.7% 0.874

Talking with colleagues to learn tips and tricks 38.3% 44.3% 0.017

Other 3.4% 1.5% 0.022

None 13.7% 13.8% 0.926

Abbreviations: EHR, electronic health record; IT, information technology.
Note: This table includes 1,690 physicians who reported using EHRs and who selected at least one answer to the questions about practice-level or
personal strategies.

Fig. 1 Percentage of physicians who identified each practice-level
strategy as “actually useful” in improving their experience with health
information technology. Asterisks indicate significant differences between
office-based and hospital-based physicians at p< 0.05 (�) and p< 0.01 (��).
IT, information technology; EHR, electronic health record.
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implemented was self-care, such as exercise or meditation
(47.9 and 47.3%, respectively; ►Table 2). Notably, 26.2% of
office-based and 14.7% of hospital-based physicians reported
reducing clinical hours or working part-time to improve
their experience working with HIT, with a significantly
higher proportion of office-based physicians reporting this
strategy (p<0.001). Among the respondents who selected
“other” and provided open-ended responses, 15 physicians
described changes to their work schedule or position, such as
switching jobs, leaving primary care, seeing fewer patients,
taking days off, and planning for earlier retirement.

The changes identified as “actually useful” by the highest
proportion of office-based physicians were self-care, cus-
tomizing the EHR, and reduction of clinical hours or working
part-time; the highest proportion of hospital-based physi-
cians identified reducing clinical hours or working part-time,
talking with colleagues to learn tips and tricks, and writing
more concise notes as “actually useful” strategies (►Fig. 2).
Self-care was identified as useful by a higher proportion of
office-based than hospital-based physicians (p¼0.050),
while a higher proportion of hospital-based physicians found
it useful to talk with colleagues to learn tips and tricks
(p<0.001).

Clinical and Technical Support
Among physician respondents using EHRs, 9.9% workedwith
a medical scribe at their main practice site. A minority of
physicians responded that they received assistancewith EHR
inbox tasks, with 35.1% of office-based physicians and 11.4%
of hospital-based physicians reporting that they “always” or
“often” receive this support. Most physicians indicated that
the availability of technical support usually meets their
needs (76.5% of office-based and 80.7% of hospital-based
physicians) and that the support is effective (76.2% of office-
based and 81.1% of hospital-based physicians).

Discussion

We found that most physicians had implemented strategies
to improve their experience working with HIT, both at the

practice level and on a personal level, including a quarter of
the office-based samplewho reported that they had reduced
clinical hours for this reason. Physicians found some of the
strategies more helpful than others, although office- and
hospital-based physicians did not always agree on which
strategies were the most useful. Some of the strategies
identified by a majority of physicians as “actually useful”
were not widely implemented.

Across practice-level and personal changes, physicians
reported that useful strategies included improvements to
the usability of the EHR (e.g., customizing the EHR touch
screen functionality) and additional staff support with EHR
tasks and documentation. While our survey asked about the
effect of these strategies on physicians’ experience with HIT,
not burnout, two recent systematic reviews of organization-
directed workplace interventions for physician burnout also
found a positive impact from interventions that focused on
workflow, team-based care, documentation, EHR optimiza-
tion, and EHR tasks.38 A randomized controlled trial found
that documentation assistance from scribes significantly
improved overall physician satisfaction.20 In addition to
the strategies included in our survey, other organization-
directed interventions have been found to be effective in
reducing the burden of EHR tasks, such as a quality improve-
ment intervention to reduce prescribing tasks and an en-
hanced EHR text paging system to improve communication
related to the EHR.39

Most physicians in our study indicated that technical
support is usually available and that this support is effective.
While technical support has been previously identified as a
barrier to EHR adoption and use,40 this did not appear to be a
key concern in our sample. Clinical support is less readily
available, with aminority of physicians responding that they
“always” or “often” received assistancewith EHR inbox tasks,
while many physician respondents found additional staff
support with EHR tasks and documentation to be a useful
practice-level strategy. A growing body of literature reinfor-
ces the importance of support with documentation and
inbox tasks.13,41–43

Some of the physicians in our sample reported reducing
clinical hours or working part time to improve their experi-
ence working with HIT (26% of office-based and 15% of
hospital-based physicians). This result is consistent with
findings from a recent survey of U.S. physicians, where
19.8% of physicians responded that they would likely or
definitely reduce their clinical hours during the next
12 months and 26.6% reported that they would likely or
definitely leave their current practice during the next
24 months.44 In that study, dissatisfaction with the EHR
was significantly associatedwith the intent to reduce clinical
work hours and leave current practice. Similarly, a study of
physicians in a multispecialty practice found that physicians
receiving a higher-than-average number of EHR in-basket
messages had a 38% higher probability of intending to reduce
clinical time.45 Given this link between EHR burden, physi-
cian burnout, and turnover, there is a business case for
implementing HIT-related strategies that do not rely on
physicians reducing their clinical hours.46

Fig. 2 Percentage of physicians who identified each personal strategy
as “actually useful” in improving their experience with health infor-
mation technology. Asterisks indicate significant differences between
office-based and hospital-based physicians at p< 0.05 (�) and p< 0.01
(��). EHR, electronic health record.
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Many physician respondents had implemented self-care
activities (47.9% of office-based and 47.3% of hospital-based
physicians), and a majority of these physicians found this
strategy to be useful. However, in their open-ended responses,
several physician respondents found the focus on personal
strategies, particularly self-care, to be “insulting,” “demean-
ing,” or “useless.” Multiple respondents indicated that HIT-
related stress and EHR burden should be addressed at an
organizational or policy level rather than tasking physicians
to engage in self-care to improve their work experience.

While our study has several strengths, including use of a
statewide sample, inclusion of a range of specialties, and the
presence of different EHR vendors, the findings should be
considered in the context of the following limitations. As this
is a study of physicians’ survey responses, it is subject to self-
reporting bias. The usefulness of strategies is based on
physicians’ perceptions rather than any measurement of
stress levels before and after implementing a strategy. Sev-
eral factorsmayalso limit the generalizability of our findings.
The survey was administered in a single state. While the
response rate is good for a physician survey, we noted some
differences between respondents and nonrespondents, in-
cluding a higher proportion of pediatricians and psychiatrists
among the respondents. While pediatricians may generally
have higher survey response rates than other physicians,47 it
may also be that physicians whose patients are most affected
bypotentially intrusive technologyaremore likely to complete
an HIT survey. In addition, since we administered the survey
electronically, physicians who are more comfortable with
computers may have been more likely to respond.

Conclusion

From aworkforce and access perspective, prioritizing strate-
gies that physicians find “actually useful” is critical, as many
physicians in both inpatient and outpatient settings reported
reducing clinical hours to improve their experience. We
identified strategies that were widely implemented, but
that physicians viewed as less useful than other approaches
with less uptake. For example, a high proportion of office-
based physicians indicated that it is useful to receive staff
support with EHR tasks, but only 35% regularly receive
assistance with their inbox. Similarly, practices can support
physicians in implementing personal changes that are
reported to be helpful. Areas for future research include
assessing the impact of these strategies on burnout and
clinician retention, as well as the return on investment of
implementing these changes, particularly for small practices
or those with fewer resources. Another key topic for future
research is to identify additional strategies that may be
effective in improving physicians’ experience with HIT.
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