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ABSTRACT

Objective: To determine how electronic health record (EHR) use at home impacts physician job satisfaction, job stress and
burnout.
Methods: This study looks at survey responses from 1,048 physicians in New York in 2016 to see how time spent on EHRs at
home affected physician’s job satisfaction, job stress and burnout.
Results: Accounting for demographic and practice values, physicians’ moderately high to excessive time spent on EHRs at home
did not significantly affect job satisfaction but did significantly increase their odds of experiencing job stress by 50% and burnout
by 46%. However, length and degree of documentation requirements and extension of work life into home by means of e-mail,
completion of records and phone calls significantly correlated to decreased job satisfaction and increased job stress and likelihood
of burnout.
Conclusions: Although technology allows for physicians to work on electronic devices in various locations, healthcare admin-
istrators, policy makers and physicians alike should be aware of negative implications of excessive EHR use, documentation
completion, e-mails and phone calls at home. Greater attention is needed on the human factors in the delivery of care and the
importance of joy in the practice of medicine. Suggestions for organizational interventions are discussed.

Key Words: Electronic medical record, Electronic health record, Burnout, Work/home boundaries, Technology acceleration,
Human factors/ergonomics

1. INTRODUCTION
We live in the age of accelerations, where rapid changes in
technology from exponential growth of processing power
have led to an increase of information flow, connectivity, ac-
countability and expectations, outstripping the ability of hu-

mans to adapt.[1] Yet, physicians, like many other profession-
als, are expected to adapt to the rapid changes in technology
while dealing with the usual demands of being a physician
and preserving a life outside of medicine. Consideration of
human capabilities as well as limitations is becoming more
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necessary in healthcare delivery leadership decisions. Ap-
plying a human factors/ergonomics (HFE) framework that
considers these factors is now very relevant. HFE considers
physical, cognitive and organizational ergonomics with the
goal of optimizing performance while maintaining worker
wellbeing. Patient safety is a product of optimal healthcare
system performance.[2]

Electronic health record (EHR) effects on burnout have
been well studied.[3, 4] While many of the factors leading
to burnout are systemic and have been examined regarding
the workplace, the psychosocial impact or the extension of
work into home life afforded by technology and external
expectations has not been well studied. Technological ease
of access of work into the clinician’s home has the potential
to be another source of work-home conflict that has been
associated with high stress, burnout and serious disruptions
to relationships.[5] Since clinicians are accountable for their
decisions no matter what time of the day they make them,
work-required vigilance gets extended for long periods of
time without sufficient restorative down time.

Over half of US physicians report experiencing a great deal
of stress and symptoms of burnout.[6–8] In recent years, the
percentage of physicians reporting burnout has risen 9% com-
pared to three years previously.[6] In addition to the personal
threat to healthcare professionals themselves, there is clear
evidence that chronic stress and burnout threatens healthcare
delivery, quality, safety and access to care.[7, 9, 10] It is impor-
tant that contributing factors that decrease physicians’ job
satisfaction and increase job stress and burnout are identi-
fied and minimized where possible. This study looks at how
physicians’ time spent on EHRs at home and other exten-
sions of the workplace into home life (e-mails, completion of
records, and phone calls) may influence their job satisfaction,
job stress and likelihood of burnout.

Many physicians had looked forward to using EHRs and the
benefits they can offer including improved patient care and
the ability to access records remotely. With federal stimu-
lus support, EHRs became affordable and their use has been
wide-spread.[11, 12] During this time period many other events
occurred contemporaneously with the increase in EHR imple-
mentation: The passage of the Affordable Care Act, multiple
quality metrics, Meaningful Use (MU) which was meant
to serve as a universal preventive measure requiring certain
data capture for every patient visit regardless of the reason,
and the Triple Aim’s focus on cost, quality and the patient
experience.[13] EHR vendor priority was certification for
MU requirements. As a result, these requirements trumped
and bypassed sufficient physician input into EHR design
to improve clinical and ergonomic efficiency. Hundreds of

healthcare technology related businesses that interface with
the EHR vendor system would then align their priorities to
the EHR vendor. Additional to the above changes, the medi-
cal note content expanded to include features for billing and
regulation while ultra-conservative scope of practice inter-
pretations required clinicians to pick up more duty in the
EHR system than previously done in paper-based systems.
These factors have combined to create a poorly designed
and inefficient product from a clinician’s point of view. Ap-
proximately 85% of physicians in the U.S. use EHRs[3] and
EHRs are one of many ways that technology is changing the
documentation and delivery of healthcare.

Even though EHR use has its advantages, the concern has
been posed that physicians now spend a significant time in
front of the computer and that time on EHRs is less reward-
ing that other clinical tasks.[4, 11] It is estimated that for every
hour of clinical face time with a patient, 2 hours of EHR
use and desk time are required.[4] EHR and/or computerized
physician order entry (CPOE) use have also been associ-
ated with lower job satisfaction, lower satisfaction with the
amount of time spent on clerical tasks, greater stress and
increased risk of burnout.[3, 12] EHR use has been shown to
lengthen physicians’ work days and extend into their home
life.[3] In a 2014 survey, over half of the clinicians stated
that the amount of time spent on EMR (electronic medical
record) at home was moderate, high or excessive.[10]

While research has documented negative effects of excessive
EHR use and that physicians are spending time on EHR at
home, less information is known on how EHR use at home
affects physicians’ well-being and work outcomes. This
study looks to extend EHR use and other technological ex-
tensions into home and physician outcomes research by using
data from a 2016 survey of physicians in New York to see
how EHR use at home may affect their job satisfaction, job
stress and likelihood of burnout, once accounting for several
demographic and practice variables.

2. METHODS
In 2016, physicians in New York State filled out a survey
regarding practice conditions sent out by the Medical Society
of the State of New York (MSSNY), including questions
from the Mini Z Burnout Survey.[5] This survey instrument
helps identify major contributors to physician burnout in-
cluding job satisfaction, stress, symptoms of burnout, control
over workload, sufficiency of time for documentation, atmo-
sphere of primary work area, professional value alignment
with leaders and amount of time spent on the EHR at home.
The survey also asked respondents to select from 16 work-
related issues (including an “other” option) that contributed
to their stress level in the last year.
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Survey invitations were sent to 27,700 individuals and
opened by 8,109 individuals. Of those who opened an invi-
tation, 1,191 individuals completed the survey (15%). This
survey response rate was noted to be much higher than the
average response rate to other surveys sent out by MSSNY.
We excluded 59 respondents from this analysis because they
were currently in training and 84 respondents who had miss-
ing or insufficient group-level data, yielding a final sample
size of 1,048 physicians. The supplemental frequency and
correlation of work-related issues that contributed to stress
levels in the past year had an additional 4 missing responses
for a sample size of 1,044 physicians. Survey response group-
ings were similar to Linzer’s grouping methods with applica-
tion of the Mini Z survey.[10] This study was reviewed by the
University of Rochester Office of Human Subject Protection
and deemed exempt from further review.

3. RESULTS

With regards to control and explanatory variables, approx-
imately two-thirds (63%, n = 660) of the physicians in the
survey were male and on average 55.1 years old (SD = 11.3
years). As a check on data quality, we compared the gen-
der and age from this survey to physicians who were ac-
tively licensed to practice medicine in New York in 2016
(n = 93,951). Comparable to the survey data, 62% of ac-
tively licensed physicians in New York in 2016 were male
(35% female, 4% unknown) and on average 52 years old
(SD = 14 years, nunknown = 2,067). Forty percent (n = 423)
of physicians worked in an academic setting and on average
worked 54.5 hours per week (SD = 18.7 hours) (see Table 1).

Slightly more than half of the physicians (52%, n = 541) indi-
cated their control over their workload was poor or marginal,
while the remainder (48%, n = 507) indicated their control
of their workload was optimal, good or satisfactory. In re-
sponse to the statement, “My professional values are well
aligned with those of my department leaders”, 40% (n = 420)
of physicians strongly agreed or agreed and 60% (n = 628)
either strongly disagreed, disagreed or neither agreed or dis-
agreed. When asked which best describes the atmosphere in
your primary work area, 29% (n = 303) chose hectic, chaotic
and 71% (n = 745) chose either busy, but reasonable or calm.
Just under one-third (32%, n = 333) of physicians thought
their sufficiency for time documentation was either opti-
mal, good or satisfactory, while 68% (n = 715) of physicians
thought their time documentation was either poor or marginal.
Approximately half of physicians (50%, n = 527) thought
the amount of time they spent on the EHR at home was ei-
ther excessive or moderately high while the other half (50%,
n = 521) thought it was satisfactory, modest or minimal/none.

Table 1. Physician characteristics from MSSNY physician
stress and burnout survey, 2016

 

 

  Number Percent 

Gender 
  

     Male 660 63.0% 

     Female 388 37.0% 

Age, mean (SD), years 55.1 11.3 

Academic Setting 
  

     Yes 423 40.4% 

     No 625 59.6% 

Work Hours Per Week, mean (SD) 54.5 18.7 

Workload Control  
  

     Optimal/Good/Satisfactory 507 48.4% 

     Poor/Marginal 541 51.6% 

Aligned Values  
  

     Strongly Agree/Agree 420 40.1% 

     Strongly Disagree/Disagree/Neither 628 59.9% 

Work Environment 
  

     Hectic, Chaotic 303 28.9% 

     Busy, but Reasonable/Calm 745 71.1% 

Time Documentation 
  

     Optimal/Good/Satisfactory 333 31.8% 

     Poor/Marginal 715 68.2% 

EHR at Home 
  

     Excessive/Moderately High 527 50.3% 

     Satisfactory/Modest/Minimal/None 521 49.7% 

Job Satisfaction  
  

     Strongly Agree/Agree 535 51.0% 

     Strongly Disagree/Disagree/Neutral 513 49.0% 

Job Stress 
  

     Strongly Agree/Agree 718 68.5% 

     Strongly Disagree/Disagree/Neutral 330 31.5% 

Burnout 
  

     Yes 590 56.3% 

     No 458 43.7% 

n = 1,048 
  

 

 
With regards to the dependent variables in the study, in
response to the statement, “Overall, I am satisfied with
my current job”, 51% (n = 535) of physicians strongly
agreed or agreed, while 49% (n = 513) either strongly
disagreed, disagreed or were neutral. When asked if
they felt a great deal of stress because of their job, 69%
(n = 718) of physicians strongly agreed or agreed and 31%
(n = 330) either strongly disagreed, disagreed or were neutral.
A little over half (56%, n = 590) of physicians were identified
as burned-out and selected one of the following responses:
“I am definitely burning out and have one or more symptoms
of burnout, e.g., emotional exhaustion”, “The symptoms of
burnout that I am experiencing won’t go away. I think about
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work frustrations a lot” or “I feel completely burned out.
I am at the point where I may need to seek help”. Physicians
who were not identified as burned-out (44%, n = 458) se-
lected one of these following responses: “I enjoy my work.
I have no symptoms of burnout” or “I am under stress, and
don’t always have as much energy as I did, but I don’t feel
burned out.”

Table 2 summarizes the rank order of the top 10 work-related
issues that contributed to physicians’ stress levels during the
past year. The most frequently identified work-related stres-
sor was the length and degree of documentation requirements
(66%, n = 694), followed by 59% (n = 615) of physicians
who cited the extension of workplace into home life (e-mail,

completion of records, phone calls). Eight of the top 10
(80%) were organizational/systemic in origin.

Table 3 shows how the top 10 work-related issues that con-
tributed to physicians’ stress levels during the past year
are correlated with job satisfaction, job stress and burnout.
Length and degree of documentation requirements is nega-
tively correlated with job satisfaction (r = -0.122, p < .001)
and positively correlated with job stress (r = 0.205, p < .001)
and burnout (r = 0.200, p < .001). Extension of workplace
into home life is negatively correlated with job satisfaction
(r = -0.155, p < .001) and positively correlated with job stress
(r = 0.252, p < .001) and burnout (r = 0.230, p < .001).

Table 2. Top 10 work-related issues that contributed to stress levels in past year
 

 

Rank   Frequency Percent  

1 Length and degree of documentation requirements 694 66.5% 

2 Extension of workplace into home life (E-mail, completion of records, phone calls) 615 58.9% 

3 Prior authorizations for medications/procedures/admissions 579 55.5% 

4 EMR functionality problems 546 52.3% 

5 Dealing with difficult patients 545 52.2% 

6 CMS/state/federal laws and regulations 477 45.7% 

7 Lack of voice in being able to decide what good care is 414 39.7% 

8 Hospital/insurance company imposed quality metrics 399 38.2% 

9 Requirement for increased CME/ Maintenance of Certification 337 32.3% 

10 Dealing with difficult colleagues 323 30.9% 

n = 1,044; Missing = 4     

 

Table 3. Correlation of top 10 work-related issues that contributed to stress levels in past year, job satisfaction, job stress
and burnout

 

 

Work-Related Issues Job Satisfaction  Job Stress Burnout 

Length and degree of documentation requirements -0.122*** 0.205*** 0.200*** 

Extension of workplace into home life -0.155*** 0.252*** 0.230*** 

Prior authorizations for medications/procedures/admissions -0.048 0.107*** 0.061* 

EMR functionality problems -0.137*** 0.114*** 0.114*** 

Dealing with difficult patients -0.062* 0.158*** 0.209*** 

CMS/state/federal laws and regulations -0.064* 0.112*** 0.106*** 

Lack of voice in being able to decide what good care is -0.272*** 0.238*** 0.249*** 

Hospital/insurance company imposed quality metrics -0.071* 0.117*** 0.149*** 

Requirement for increased CME/ Maintenance of Certification -0.051 0.103*** 0.135*** 

Dealing with difficult colleagues -0.088** 0.098** 0.111*** 

n = 1,044; Missing = 4 

Note. *p < .05, **p < .01, ***p < .001    
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3.1 Binary-logit regression results for job satisfaction
Accounting for all other variables, physicians with greater
workload control and aligned values with departmental lead-
ers experience an estimated increase in odds of being satisfied
with their job by 3.57 (p < .001) and 2.66 (p < .001) respec-
tively, compared to physicians who do not have workload
control or aligned values with their departmental leaders.
Comparatively, physicians working in a hectic, chaotic work
atmosphere have an estimated decreased odds in job satis-

faction by 0.69 (p < .05) compared to physicians working
in a busy but reasonable or calm environment. Physicians
having poor to marginal amount of time for documentation
have estimated decreased odds in job satisfaction by 0.65
(p < .05), compared to those who have optimal, good or satis-
factory amount of time for documentation. Amount of time
spent on EHR at home did not significantly affect physicians’
job satisfaction after accounting for other demographic and
practice variables (see Table 4).

Table 4. Binary-logit regression estimating likelihood of job satisfaction, job stress & burnout
 

 

  
Job Satisfaction Job Stress Burnout 

OR Std. Err   OR Std. Err.   OR Std. Err. 

Male 0.957 0.150 0.793 0.166 0.807 0.158 

Age 1.006 0.007 0.972*** 0.007 0.966*** 0.007 

Academic Setting 1.303 0.145 0.710* 0.158 0.505*** 0.155 

Worked Hours/Week 1.000 0.004 1.012* 0.004 1.008* 0.004 

Workload Control  3.574*** 0.152 0.297*** 0.170 0.236*** 0.159 

Aligned Values  2.659*** 0.147 0.702* 0.157 0.664** 0.154 

Hectic Environment 0.689* 0.167 2.234*** 0.214 1.953*** 0.183 

Poor Time Doc. 0.647* 0.174 1.795*** 0.172 1.978*** 0.175 

EHR at Home 0.820 0.154 1.500* 0.166 1.455* 0.160 

n  1,048     1,048     1,048   

Note. *p < .05, **p < .01, ***p < .001 

 

3.2 Binary-logit regression results for job stress

Greater workload control decreases the odds that physicians
will experience job stress by an estimated 0.30 (p < .001)
compared to physicians who do not have workload control.
Physicians who have aligned values with departmental lead-
ers had decreased odds that they will experience job stress
by an estimated 0.70 (p < .05) compared with those not so
aligned values with their departmental leaders. Physicians
working in a hectic, chaotic work atmosphere have an esti-
mated increased odds that they will experience job stress by
2.23 (p < .001) compared to physicians working in a busy
but reasonable or calm environment. Those having poor to
marginal amount of time for documentation have an esti-
mated increased odds that they will experience job stress by
1.80 (p < .001) compared to those with optimal, good or sat-
isfactory amount of time for documentation. Physicians who
spend an excessive or moderately high amount of time on an
EHR at home are at an estimated increased odds of experi-
encing job stress by 1.50 (p < .05) compared to physicians
who spend a satisfactory, modest or minimal/no amount of
time on EHR at home. Stated another way, spending an
excessive or moderately high amount of time on the EHR at
home results in a 50% increase in the odds of the physicians
experiencing job stress (see Table 4).

3.3 Binary-logit regression results for burnout

The direction and significance of workload control, aligned
values with departmental leaders, working in a hectic envi-
ronment, poor time documentation and time spent on the
EHR at home for physician burnout is similar to job stress.
Physicians with greater workload control are at an estimated
decreased odds that they will experience physician burnout
by 0.24 (p < .001). Those with aligned values with de-
partmental leaders are at an estimated decreased odds that
they will experience physician burnout by 0.66 (p < .01)
compared to physicians who do not. Physicians working
in a hectic, chaotic work atmosphere are at an estimated
increased odds that they will experience burnout by 1.95
(p < .001) compared to physicians working in a busy but rea-
sonable or calm environment. Those having poor to marginal
amount of time for documentation are at an estimated in-
creased odds that they will experience burnout by 1.98
(p < .001) compared to or have optimal, good or satisfac-
tory amount of time for documentation. Physicians who
spend an excessive or moderately high amount of time
on the EHR at home are at an estimated increased odds
of experiencing physician burnout by an estimated 1.46
(p < .05) or 46% compared to physicians who spend a sat-
isfactory, modest or minimal/no amount of time on EHR at
home (see Table 4).
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4. DISCUSSION AND CONCLUSIONS
Our findings help extend stress and burnout research by iden-
tifying that excessive or moderately high EHR use at home,
not necessarily just EHR use and other computer-based tasks
in the traditional workplace, can increase the likelihood of
physician stress and burnout.[3, 6, 12] We found that in a sam-
ple of New York physicians, excessive or moderately high
amounts of time using EHRs at home resulted in an estimated
50% increase in the odds of experiencing job stress and a
46% increase in the odds of experiencing burnout, after con-
trolling for several demographic and practice factors. Over
half of the respondents identified that length and degree of
documentation requirements and extension of workplace into
home life were work-related issues that contributed to their
stress and significantly decreased job satisfaction, increased
job stress and burnout. Additionally, lack of workload con-
trol and aligned values, insufficient time for documentation
and a hectic, chaotic work environment all contributed to
lower odds of physicians being satisfied at their job and
higher odds of experiencing job stress and burnout.

We failed to find in a binary-logit regression that excessive
or moderately high amounts of time using EHRs at home
significantly influenced physicians’ job satisfaction, though
there was significant correlation of decreased job satisfaction
with greater documentation requirements and an extension of
the workplace into home life by means of e-mail, completion
of records and phone calls. Given these findings, it could be
that the control and autonomy derived by the flexibility of
EHR use at home may contribute to improved job satisfaction
in enough people to offset the statistical effect because the
clinician could at least physically get home despite excessive
documentation requirements and poor EHR functionality.
Conversely, working on EHR at home could be perceived as
negative when it infringes upon home-life, especially when
perceived as “excessive”, and may be indirectly measuring
more work-home conflict, as other extensions of workplace
into home as phone calls, e-mails and completion of doc-
umentation at home are detrimental. Whether EHR use at
home is reflecting work flexibility or perceived negatively,
the common factor is that poor EHR design slows work effi-
ciency, increasing the likelihood of not being finished with
documentation during work hours. Since many clinicians are
salaried, these extra hours do not create an extra cost to the
institution, and therefore come without managerial pressures
to control the amount of work done at home. More research
should be conducted to see if and how EHR use at home
and other boundary issues between work and home impact
physicians’ job satisfaction, quality of life, sustainability of
practice and life satisfaction.

Our findings underscore the importance of addressing sys-

temic issues in the practice of medicine. While individual
interventions to increase job satisfaction and reduce stress
and burnout may be partially helpful, more emphasis must
be placed on organizationally-based interventions as they
represent the preponderance of significant stressors on physi-
cians. Since technological advances afford 24/7 availabil-
ity of clinicians to their jobs, it will take progressive and
integrative-thinking[14] from decision-makers to implement
policy, guidelines and cultural change to respect clinician
off-time as an essential part of the sustainable safe practice
of medicine. Technology and high EHR use, however, are
not the only factors to blame for increasing rates of physi-
cian job stress and burnout. Focused efforts are needed
to foster change in the physician culture of endurance and
hyper-expectation that is perpetuated internally and exter-
nally in medicine to the personal detriment of clinicians,
their families and the patients they serve.[15, 16] Blurring of
the boundaries between work and home must be reduced
and eliminated wherever possible. Improving relationships
between clinicians and administrators will improve two-way
listening to the needs of both groups which could syner-
gize more rapid culture and policy change. More attention
to the human factors associated with the delivery of care
must be taught to leaders who make decisions about clini-
cians subordinate to them. The importance of life outside of
medicine is underappreciated as to its restorative effect for
sustainable safe practice. Work must be contained at work
as much as possible. Research in Self Determination Theory
in work-related outcomes shows three basic psychological
needs of autonomy, competence and relatedness are essen-
tial. Frustration of these have shown work related outcomes
of higher levels of emotional exhaustion, energy depletion,
dysfunction, illness, turnover intention and absenteeism.[17]

Improving the alignment in values between physicians and
their leaders can be helped by bottom up input into decisions
that affect the clinical life of the physician, as has been mod-
eled by participatory management that improves job satisfac-
tion.[18–20] Participatory management is a process in which
influence is shared among hierarchical unequals, balancing
involvement of leaders and their subordinates in information-
processing, problem-solving and decision-making where pos-
sible.

Our study further highlights the opportunity and necessity
for a shared accountability of vendors, regulators, healthcare
industry and other healthcare stakeholders to the wellbeing
of clinicians who take care of our patients.[21] The Triple
Aim has been a framework for healthcare delivery on the
metrics of improving the patient experience, improving pop-
ulation health and decreasing costs.[13] The Quadruple Aim
expands the Triple Aim to add improving the experience
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of providing care as a key metric in improving healthcare
delivery.[22, 23] This expanded approach underlies the human
factors[24] involved in the experience of providing care and
care delivery in general. The Quadruple Aim supports the
shared accountability approach to the wellbeing of clinicians
and helps undo a current presumption of unlimited clinician
workload capabilities. A framework of limitations in clin-
ician resource to achieve a goal then forces solutions that
optimize what is truly important in the care of patients. The
amount of documentation, whether in the workplace or at
home, needs to be re-examined and strategically reduced
by institutions and regulators to be manageable and truly
meaningful for the optimal care of the patient.[25, 26]

Limitations

There are limitations to our study. Results are based upon
self-report and individual subjective perceptions (for exam-
ple, the variation in how individuals define “excessive” time
of EHR use at home). However, the term “excessive” allows

for the inclusion of the users’ perspective of frustration, effort
and time which are valuable components of workload assess-
ment.[12] Results are limited to physicians licensed within
New York, however, the database is from a representative
cross-section of New York physicians from a diverse popula-
tion including inner city, rural, female, minority, academic,
nonacademic, private and employed physicians.
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