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ABSTRACT

Objectives: Determine the specific aspects of health information and communications technologies (HICT), in-
cluding electronic health records (EHRs), most associated with physician burnout, and identify effective coping
strategies.

Materials and methods: We performed a qualitative analysis of transcripts from 2 focus groups and a burnout
assessment of ambulatory physicians—each at 3 different health care institutions with 3 different EHRs.
Results: Of the 41 clinicians, 71% were women, 98% were physicians, and 73% worked in primary care for an
average of 11 years. Only 22% indicated sufficient time for documentation. Fifty-six percent noted “a great
deal of stress” because of their job. Forty-two percent reported “poor” or “marginal” control over workload.
Even though 90% reported EHR proficiency, 56% indicated EHR time at home was “excessive” or “moderately
high.” Focus group themes included HICT “successes” where all patients’ information is accessible from mul-
tiple locations. HICT “stressors” included inefficient user interfaces, unpredictable system response times,
poor interoperability between systems and excessive data entry. “Adverse outcomes” included ergonomic
problems (eg, eye strain and hand, wrist, and back pain) and decreased attractiveness of primary care. Sug-
gested “organizational changes” included EHR training, improved HICT usability, and scribes. “Personal/resil-
ience” strategies focused on self-care (eg, exercise, maintaining work-life boundaries, and positive thinking).
Discussion and conclusion: HICT use, while beneficial in many ways for patients and providers, has also
increased the burden of ambulatory practice with personal and professional consequences. HICT and clinic
architectural and process redesign are likely necessary to make significant overall improvements.

Key words: professional burnout, health manpower, medical informatics, electronic health records

BACKGROUND AND SIGNIFICANCE least 1 symptom of burnout in 2014 and that this level had in-

Physician stress and burnout levels are alarmingly high. A study creased significantly from 46% reported in 2011 (1). High stress
published in 2015 showed that 54% of US physicians reported at affects a physician’s health, professional performance, and the
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Burnout: “A long term stress reaction comprised of 3 dimensions: 1) Emotional exhaustion, 2) depersonalization,

and 3) lack of sense of personal accomplishment.”

Health Information and Communications Technologies (HICT): “Those technologies that document the clinic
encounter (electronic health records) and facilitate the flow of patient information between the patient and
amongst their providers and appropriate payer/administrative organizations.” Examples: EHRs, mobile
applications, web sites and portals etc., inclusive of IT on any platform used to help with patient care activities.

Figure 1. Definitions.

quality of care and is even associated with less academic productiv-
ity (2-5).

Previous research has demonstrated how information and com-
munication technologies can cause stress and negatively impact user
health and productivity in the business domain (6-9). In 2011, a na-
tional survey of more than 7000 physicians showed that physicians
were significantly more likely to report symptoms of burnout than
the general US working adult population (38% vs. 28%) (10). A phy-
sician survey conducted in 2014 showed that use of computerized
physician order entry was associated with a higher risk of burnout, al-
though at that time, electronic health record (EHR) use was not asso-
ciated with burnout (11). A time motion study showed that for every
hour of direct patient care, nearly 2 additional hours are spent using
an EHR (12). An ethnographic study showed that physicians using
EHRs often continue to use paper artifacts and handwritten notes as
part of the documentation processes (13). Another study showed that
physicians spend an average of 6 hours of their day using the EHR
(14). As physician work becomes more centered on health informa-
tion and communications technologies (HICT) and physicians spend
more time using HICT, it becomes important to determine which fea-
tures of HICT are associated with user stress and burnout.

OBJECTIVES

We designed the Minimizing Stress and Maximizing Success of
Health Information and Communications Technologies (MS-
Squared Study) to identify and characterize specific features of
HICT used by physicians in the ambulatory setting that are most as-
sociated with stress and burnout. We also sought to identify physi-
cian strategies for coping with HICT-related stresses.

MATERIALS AND METHODS

Setting
From July through October 2015, we convened 2 physician focus
groups at 3 separate institutions with different EHR vendors:

1. Centura Health Physician Group, a large multispecialty group in
Colorado and Western Kansas, with geographically dispersed
practices and an extensively deployed Meditech EHR;

2. University of New Mexico, a federally designated Hispanic-
serving institution with a Cerner EHR;

3. Stanford University Medical Center, a large academic site with
an Epic EHR.

Because physicians use I'T on a wide variety of platforms in addi-
tion to EHRs, we defined HICT broadly for focus group participants
(see Figure 1).

Subject recruitment

Subjects were recruited through posted flyers in clinical areas, email
lists, announcements at gatherings, and word of mouth. The
target group was physicians in family medicine, internal medicine,

pediatrics, and subspecialties of the latter 2 groups practicing in am-
bulatory settings. Nurse practitioners and physician assistants were
also invited to participate. No residents or other trainees were in-
vited. Participants were provided snacks and received a $50 gift card
for participating in the 90-min sessions.

This study’s research protocol was approved by the University of
New Mexico’s Health Research Review Committee and informed
consent was obtained from all focus group participants.

Focus group design and operation

Draft focus group questions and follow-up probes were developed
by the investigators, including experts in physician work-life issues,
clinical informatics, health services research, qualitative research,
and biostatistics. Questions were tested in a calibration focus group
with participants recruited in the manner outlined above. The focus
group questions along with their probes are listed in Figure 2.

Focus group participants completed an anonymous survey based
on the previously validated Mini-z instrument (15) that measures
physician stress, burnout, as well as burnout predictors (eg, level of
control, time pressure, and office chaos) using questions with a 1-5
Likert scale and is freely available (16). Focus groups were led by
trained facilitators who were not members of the investigator team.
The investigator team did not have access to the audio files, which
were deleted after production of de-identified transcripts.

Focus group analysis process

We used the content analysis approach to analyze focus group tran-
scripts (17). Analyses were primarily descriptive and similar to those
used in the MEMO (Minimizing Error Maximizing Outcome) study
(18). One investigator at each of the 3 sites independently read and
coded transcripts manually on article with identified themes from
their sites (P.K., N.M., and S.V.). To ensure the reliability of the cod-
ing, 2 other investigators (M.L. and K.P.), not at any of the focus
group sites, independently read and coded transcripts for themes from
all sites. All 5 investigators then held conference calls to identify, cor-
relate, and refine coded themes across all sites, using an iterative pro-
cess, until no new themes were identified, all investigators agreed on
the themes identified, and all investigators agreed that saturation had
been obtained, and there was no need for additional focus groups.
The final agreed upon themes were then sorted into 5 categories:

Things that work (successes)

Things that don’t work (stressors)

Personal consequences (outcomes)

How to make it better (organizational changes)
How to cope with HICT (personal/resilience)

I

RESULTS

Pre-session survey
Table 1 summarizes the demographics of 41 clinicians who partici-
pated in the 6 focus groups. Of these, 72% were women, 98% were
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1. What health information and communications technologies do you use? (5 min)
a.  What kind of electronic health records do you use?
b. What mobile devices do you use to help care for your patients?
c.  What other, non-EHR systems do you use? (e.g., web-based immunization registries,

narcotics use registries, etc.)

2. What features of health information and communications technologies are the most helpful

to you in providing patient care? (15 min)

a. What aspects of health information and communications technologies improve the care

you provide?

b. What do you feel would best improve your ability to provide efficient patient care using
health information and computer technologies?
3. What features of health information and communications technologies are the most stressful
to you in providing patient care (EHRs and other systems)? (25-30 min)
a. How have health information and communications technologies affected time pressure

in your clinic?

b. How have health information and communications technologies affected your worklife
balance and control over your workload?

c. What challenges have health information and communications technologies created?

d. How do health information and communications technologies impact communication
with your care team and other providers?

e. Has using these technologies caused physical issues for you? (e.g., eye and back strain

etc.)?

f. How have health information and communications technologies as a whole affected
your career and job satisfaction as a physician?
4. What coping strategies have you developed to deal with the stress caused by health
information and communications technologies? (15 m)
a. What have you done to improve or maximize your satisfaction or acceptance of health
information and communications technologies (e.g., training, help lines etc.)
b. What features should be in the “ultimate” electronic health record of the future?

Figure 2. MS-Squared focus group questions.

Table 1. Focus group demographics

Six focus groups N=41
Provider type
MD/DO 40 (98%)
Nurse Practitioner 1(2%)
Experience (current practice)
0-1 year 6 (15%)
2-5 years 8(20%)
6-10 years 5(12%)
11-15 years 3(7%)
16-20 years 3(7%)
21+ years 6 (15%)
No response 10 (24%)
Mean 10.8 years
Standard deviation 10.1 years
Gender
Male 11 (27%)
Female 29 (71%)
No response 1(2%)
Specialization
Primary care 30 (73%)
Non-procedural specialist 9(22%)
Procedural specialist 2(5%)

physicians, and 73% had worked in primary care for an average of
11 years. Table 2 summarizes the responses from the anonymous
survey (100% response rate). Fifty-six percent agreed or strongly
agreed with the statement I feel a great deal of stress because of my
job.” Using the respondents’ own definition of burnout, 34% agreed

with the statement “I am definitely burning out and have one or
more symptoms of burnout, eg emotional exhaustion.” An addi-
tional 12% percent indicated “The symptoms of burnout won’t go
away. I think about work frustrations a lot.” Forty-one percent
reported “poor” or “marginal” control over their workload. Even
though 90% reported satisfactory or better proficiency with their
EHR, 56% felt the amount of time spent on the EHR at home was
“excessive” or “moderately high.” Only 22% indicated sufficient
time for documentation.

Focus group analysis

Table 3 contains a summary of the categorized themes identified
from the analysis of focus group transcripts. This table represents
the themes as derived from the focus groups’ transcripts from 3 dif-
ferent institutions. This study’s methodology is not designed to iden-
tify differences between themes at different institutions.

Things that work (successes)
Respondents appreciate having all patients’ medical information in
one place and the ability to access the EHR from multiple locations
(eg, at home). Participants like the ability of EHRs to filter patient
data and to display medical images. “I love being able to show
patients their own X-rays. . .when they were taken 10 min ago.”
Electronic messaging to colleagues and patients was reported as
both a HICT benefit and area needing improvement. “Messaging is
pretty efficient for me. I spend a lot less time reviewing labs and
messaging my nurse. . .than I would have in the old days of paper
“I think that what I find challenging is it’s really hard to fo-
cus, because all of these different messaging things come in, so your

»

charts.
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Table 2. Results of focus groups’ anonymous burnout survey using the mini-Z

Item: Strongly agree Agree Neither agree Disagree Strongly
nor disagree disagree
Overall I am satisfied with my current job 23 (56%) 9(22%) 5(12%) 3(7%) 1(2.4%)
Great deal of stress because of job 6(15%) 17 (41%) 12 (29%) 4(10%) 2(4.9%)
Professional values aligned with department leaders 5(12%) 15 (37%) 16 (39%) 4 (10%) 1(2.4%)
Burnout Definitely Under stress Enjoy
symptoms burning out but not work/no
won’t go away burnt out burnout
Symptoms of burnout 5(12%) 14 (34%) 14 (34%) 8 (20%) -
Poor Marginal Satisfactory Good Optimal
Control over workload 4 (10%) 13 (32%) 15 (37%) 8 (20%) 1(2.4%)
Sufficient time for documentation 12 (29%) 20 (49%) 7(17%) 2 (4.9%) 0
Degree that team works efficiently together 1(2.4%) 8 (20%) 18 (44%) 11 (27%) 3(7.3%)
Proficiency with EHR use 1(2.4%) 3(7.3%) 18 (44%) 17 (39%) 2 (4.9%)
Excessive Moderately high Satisfactory Modest Minimal/none
Amount of time spent on EHR at home 9(22%) 14 (34%) 6 (15%) 6 (15%) 6 (15%)
Calm Busy, but reasonable Hectic, chaotic
Work atmosphere description 1(2.4%) 3(7.3%) 12 (29%) 23 (56%) 2(4.9%)

[sic] focused on 1 patient, and in the meantime messages are pop-
ping up.”

Electronic access to medical references and the biomedical litera-
ture is also helpful. “I remember... when we had to pull out our
textbooks, or I used to keep this ginormous file of articles and now
it’s right there...” Participants listed a variety of mobile clinical
applications and several innovative ways patients are using mobile
devices to help with their care. “We get the parents to take pictures
of... prescriptions, so instead of them not bringing them they’ll just
say, here.”

Things that don’t work (stressors)

Questions on stressors elicited the most passionate and numerous
responses. A common theme was the time pressure physicians expe-
rience to complete documentation. “When am I gonna do my
notes?” Several commented that visit times are too short, with insuf-
ficient time to reflect on patient encounters. Many physicians rou-
tinely work through lunch, stay after hours, or work at home to
complete documentation. “It’s every single night you’re dictating,
every single weekend you’re dictating or typing charts.”

Many participants commented on inefficient user interface
designs “too many clicks per task” and “opening like 10 screens to
do one task.” Frequent comments cited unpredictable system re-
sponse times, frequently broken or poorly maintained hardware,
and excessive data entry. “They’re here for a sore throat. ‘Oh, when
did you have your last mammogram?’.... ‘I came in for a sore
throat’.. .But we have to document this.” Others commenting on
EHR design indicated that finding specific information is often diffi-
cult and not intuitive. Some said it is much harder to know whether
critical information was missed after a complete review of a
patient’s EHR compared with paper charts; scanned information
was particularly problematic.

Participants felt the EHR had increased their clinical practice
burden by requiring them to enter data for purposes other than pa-
tient care (eg, for billing, screening, research, and quality control).

Many participants said that body position such as turning their
backs to patients to access and enter information interfered with pa-
tient relationships. “I'm asking a patient who’s sharing news about
cancer, addiction, suicidal thoughts to accept the fact that their

provider is 40% attuned to things flashing on the screen and typ-
ing...” Many feel they spend more time focused on the EHR than
on the patient. It’s a constant balance and a constant real battle be-
tween being present and being efficient. ..”

Not having printers in exam rooms was associated with reduced
time with patients. “The printer is down the hallway and the printer
for prescriptions is someplace else.” Many participants reported
that getting IT or technical support was too time-consuming and
that IT staff may not appreciate clinical issues such as physicians’
time pressure.

Participants recognize the potential for HICT benefits not yet re-
alized or poorly implemented. For example, physicians are required
to type information already stored elsewhere in the EHR into forms
or other documents. Also, participants do not understand why infor-
mation from outside institutions is difficult to access. “What’s frus-
trating is that we’ve been talking about interoperability for a decade
or so and we’re not any closer now than we were 10 years ago.”

Personal consequences (outcomes)

A major theme was how HICT makes it difficult to maintain healthy
work-life boundaries. “The boundaries blur. The next thing you
know, you’re always at work.”

Another common theme was ergonomics. Many participants
reported headaches as well as wrist, neck, back, and eye strain at-
tributed to HICT use. One participant indicated she suffers from
“mouse shoulder.” Another said she spent $2000 to find the right
eye glasses to reduce eye and neck strain. Another reported difficul-
ties using many computer workstations each day: “I also spend all
my time in the clinic trying to adjust my chair up and down and ad-
just the monitor. Some of them go up and down and some of them
don’t, so I... run around the clinic trying to find which monitor I
should sit at [and] to move the chairs around trying to find the right
chair. I spend some time doing that and I still go home with neck
spasms. ..”

Several concerns led to sleep difficulties and anxiety including
meeting new regulations, concerns about missing documentation
and finding time to complete documentation. Some said that the
documentation burden in primary care was increasing the rate of
turnover as well as making careers in primary care less attractive.
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How to make it better (organizational changes)

Many participants said user interfaces should be improved and sys-
tem response times should be predictable and fast. Other suggestions
included the use of artificial intelligence, automated billing func-
tions, badge or fingerprint login (eg, “tap and go”), and touchscreen
functionality. System customization was recommended.

Another theme was increasing meaningful time with patients by
reducing the data entry burden by employing scribes. One partici-
pant felt the need for scribes is an indicator of poor HICT design. “I
see scribes as just a big workaround.” Related suggestions included
creating “desktop slots” or blocked empty appointments in physi-
cians’ schedules to allow time to catch up on documentation.

How to cope with HICT (personal/resilience)

A recurring theme was the need for physical exercise, self-care, and
resilience training. Participants lauded activities such as walks dur-
ing lunchtime, swimming, spinning, and other forms of exercise.
Learning to be more intentional about work, writing more precise
clinical notes, thinking positively, setting limits, sharpening work-
life boundaries and protecting home time as much as possible were
also mentioned. “When I’m there I’'m there [at work], when I’'m not,
I’m not.”

Participants indicated that EHR training and periodic retraining
helped them cope. An “adult learning approach” or elbow-to-elbow
training was praised by several participants. Many also appreciated
learning from colleagues and residents.

Other coping suggestions included “not eating lunch at your
desk. . .because it’s hard to not keep working if you’re sitting right
by your computer. ..” Some participants indicated that communicat-
ing with patients and staff face-to-face as opposed to electronically
is helpful: “I think making a conscious effort to go and talk to some-
body rather than sending them an instant message relieves stress.”
Some used humor in the clinical environment to relieve stress: “We
use a lot of humor ...” Others have reduced the number of hours of
clinical time: “I’ve cut my hours, and I probably will cut some
more.” Sadly, some are leaving medicine: “I think each and every
one of us would have to try to figure out a coping mechanism. And
it could be, like for me, quitting primary care.”

DISCUSSION

This mixed methods study of 41 clinicians in academic and
community-based settings showed that stress and burnout can be
high, mirroring national findings (15). Physicians eager to discuss
the pros and cons of HICT noted its benefits and great promise, and
the desire not to return to paper charting. Most all participants had
multiple criticisms of current HICT design and report many unin-
tended consequences of HICT use. These included 1) excessive data
entry requirements, 2) inefficiently designed user interfaces, 3) insuf-
ficient health information exchange from outside institutions, 4) in-
formation overload, 5) interference with the patient-physician
relationship as factors associated with EHR use, and 6) ergonomic
problems due to legacy clinical architecture poorly retrofitted with
HICT equipment. The pre-focus group survey revealed physicians
struggling with high stress and burnout, low control of workload,
high time pressure for documentation at work, and too much docu-
mentation time spent at home. These data suggest beleaguered
physicians struggling to maintain control of the workplace while
remaining deeply involved in the care of their patients. This struggle

is at the core of the daily challenge faced by health systems imple-
menting HICT.

Some of the many important benefits of the EHR participants
noted include having data all in one place, data accessible from
many sites, and the ability to connect with subspecialists and other
clinical staff. However, many participants also described challenges,
in particular noting adverse physical outcomes due to ergonomic
problems such as eye strain, neck, back, and wrist pain, and “mouse
shoulder.” Physicians often use multiple, shared, suboptimally-
placed workstations throughout their day, making it difficult to
maintain proper positioning. Architectural designs that consider
modern clinic workflow and reduce the number of different chairs
and workstations a physician uses in a typical day would likely be
helpful. This finding is consistent with prior studies that showed
how proper height of the computer monitor impacts stress level,
user comfort and performance (19, 20). It also suggests a role for oc-
cupational and physical therapy in making long term EHR use more
manageable (21-23).

A similar mixed methods study sponsored by the American Med-
ical Association was conducted by the RAND Corporation in 2012—
2013 (24). The RAND study consisted of semi-structured interviews
of 109 physicians at 30 practices. MS-Squared investigators con-
ducted focus groups at 3 large institutions, 2 academic centers, and
1 community-based health care organization, each with a different
EHR system. Approximately half of the RAND study physicians
worked in physician-owned practices while all of the physicians in
the MS-Squared study were employed by large health care systems.
The RAND study used the same job satisfaction question used in the
MS-Squared pre-focus group survey: “Overall, I am satisfied with
my current job.” Eighty-one percent of the RAND study physicians
responded “agree” or “strongly” agree compared with 78% of the
MS-Squared physicians answering the same question.

Our study identified many of the same major problems identified
in the RAND study (numbers 1-5 above). Two themes identified in
the RAND study not present in the MS-Squared study were the high
costs of EHRs, switching EHRs threatening practice finances, and
the mismatch between Meaningful Use criteria and actual clinical
practice. These themes are likely different from those our study iden-
tified because MS-Squared physicians are all employees and do not
hold a direct financial stake in a practice while half of the RAND
study physicians did.

Another qualitative study analyzed comments from the 2014
Rhode Island Health Information Technology Survey. Although de-
rived from written comments from a survey that included a signifi-
cant proportion of hospital-based physicians, the themes of less time
with patients/more time on the computer, interference with the
patient-physician relationship, and improved patient information
access were identified (25).

As with the RAND and Rhode Island studies, MS-Squared iden-
tified many positive outcomes including ready access to patient in-
formation, improved communication with patients and colleagues,
as well as some aspects of quality improvement attributed to HICT
use. MS-Squared physicians also highlighted web-based medical
teaching aids/resources and digital imaging as helpful and positive
aspects of HICT.

Many participants called out their concern over how the pres-
ence of the EHR in the exam room impacts the patient-physician re-
lationship (#6 above): “a constant balance between being present
and being efficient.” This is also consistent with prior work that
shows how the presence of the EHR in the exam room impacts pa-
tient—physician communication and patient satisfaction (26-28).
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Participants felt that physician EHR time could be reduced by
having support personnel perform more routine data entry. Many
physicians believe that scribes are a particular kind of support that
would be of help by relieving much of the data entry burden. The lit-
erature on medical scribes suggests substantial improvements in pro-
vider satisfaction and modest increases in productivity (29-32).
Although not called out specifically, participant comments generally
support the advanced care team approach where there are specially
trained support staff to work closely with the physician throughout
the patient’s visit. The additional staff remove much of the data en-
try and clinic process burden from the physician who can then focus
more attention on patients. Periodic EHR re-training, improved user
interface design, and greater interoperability may also help prevent
the physician—patient relationship from eroding.

This study revealed another very important concern over how
HICT use intrudes upon personal time, making primary care and
other related medical careers with heavy “in-boxes” unattractive. In
a time when US health care is gearing up for a more complex and
older patient population, this is concerning and requires further
study. Additional personnel may be needed for after hours, vacation,
and in-box coverage.

This work strengthens an already excellent business case for
health care institutions to invest in strategies to reduce physician
stress and burnout. Costs to an institution for the turnover of one pri-
mary care physician have been estimated at $250 000 (1991 dollars)
(33). More recent studies indicate average costs now approach half a
million dollars per physician turnover (34). Even when burnout does
not cause physician turnover, increased burnout levels have been
shown to significantly reduce Relative Value Units (RVU) acquired
and even academic productivity (5). Our study confirms that many
physicians do feel HICT is a significant cause or contributing factor
to burnout and when it does occur, causes high costs to the institu-
tion (financially as well as to the quality and continuity of care).

Recent estimates indicate up to half of today’s physician turn-
over is caused by burnout (35). Given a significant portion of burn-
out is likely caused by HICT consequences, health care institutions
may be losing millions of dollars because of these HICT “side
effects”. These potential costs suggest a return-on-investment benefit
for allocating a fraction of these costs to focus on improving HICT
similar to how institutions focus on improving safety and quality.

MS-Squared is the first study to our knowledge to ask physicians
what helps mitigate unintended consequences of HICT use. Physi-
cians offered constructive comments about ways to respond to the
challenges, both personally and organizationally. Resilience was
highlighted as a key skill to help survive the status quo. Exercise,
wellness centers, self-care, meditation, walking, getting up from the
computer at regular intervals, and setting limits on computer work
outside of duty hours were ways noted to cope with the increasing
documentation burden. However, respondents cautioned that these
strategies alone were insufficient. Participants felt that organiza-
tional and system redesign is also necessary to effectively mitigate
HICT-related stress. Our data suggest that health systems should
consider the amount of support they can provide to decrease the ris-
ing burden of documentation.

Government programs such as PQRS (Physician Quality Report-
ing System), Meaningful Use, and MACRA (Medicare Access &
CHIP Reauthorization Act of 2015), have led to increased documen-
tation requirements (36-38). One participant noted that: “.the eas-
ier it is to start documenting, the more things we’re expected to
document.” Whether the current HICT infrastructure is capable of
meeting the increasing reporting requirements for MACRA remains

to be seen (39). The “culture of endurance” where physicians have a
tradition of doing whatever it takes to care for the patient (40), if
carried too far with HICT, can become self-destructive.

Some of the themes identified conflict with each other. For ex-
ample, physicians generally like being able to access patient infor-
mation from home but also report that using the EHR at home
intrudes on their personal lives. While many physicians work
through lunch, others recommend taking a break at lunchtime.
These conflicts suggest that HICT stress affects individual physicians
differently. Likewise, what might be a stress mitigator for one physi-
cian might not help another.

This study was limited by a relatively small number of partici-
pants at 3 institutions. The majority of the participants were female
(71%) and the results of the pre-focus group survey indicated that
participants were highly stressed. Ergonomic findings are limited by
the fact that the study was drawn from only 3 organizations with a
finite number of clinical sites. Thus this group may not be represen-
tative of all physicians using HICT. Although not all physicians may
be suffering from HICT-related burnout, this work does substantiate
that, at the very least, there is a sizable proportion of physicians
who are. Quantitative assessments will occur during the next phase
of this work where a multi-site survey of hundreds of physicians will
probe more deeply into issues and solutions surrounding HICT use.
Topics to be addressed include: the most effective means of coping
with HICT issues, the amount of variance in stress and burnout at-
tributable to HICT, and how much HICT time is spent outside of
work hours.

CONCLUSION

Over half a century of HICT research, development, deployment,
government regulation, and incentives have promoted the wide-
spread adoption of EHRs to improve the quality, ease of practice,
and lower the cost of health care. Although no one suggested going
back to paper, this study provides evidence that data entry require-
ments, inefficiently designed user interfaces, insufficient health infor-
mation exchange from outside institutions, information overload,
and interference with the patient—physician relationship are HICT
factors associated with physician stress. This work also highlights the
importance of ergonomic considerations when designing HICT into
the clinical architectural and workflow. These issues raised by physi-
cians are legitimate concerns that impact patient care, detract from
career satisfaction, and decrease retention. Organizations should con-
sider periodically measuring satisfaction, stress and burnout, their re-
mediable predictors, and patient care outcomes such as quality and
safety. Unintended consequences of HICT should be addressed in or-
der to fully realize the potential benefits of these technologies to the
Quadruple Aim of better patient care, population health, lower costs,
and better health of providers (41).
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