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Abstract

Background and Aims There is a paucity of research on the use of the electronic health record (EHR) by gastroenterology
and hepatology providers and its effect on work-life balance. Our aim was to study the after-hour EHR work completed
among providers within a multispecialty academic practice.

Methods Time spent completing EHR tasks during evening hours (7p-7a) and days off was prospectively recorded for 35
providers over six consecutive months at a single center. Type and time of EHR tasks completed were compared based on
subspecialty, academic degree, academic track category, identified gender, and number of weekly assigned clinical days
worked. Prior to the data collection, providers filled out a survey regarding EHR use, work hours, and work-life balance.
Results All providers used EHR during evening hours and during days off. The total mean after-hours time spent completing
EHR tasks was 18.4 m (+13.0) per day and 45.0 m (+25.8) during days off. There was significant variation in the daily mean
after-hours time spent completing EHR tasks among subspecialties, range 45.3 m (+27.1) (advanced endoscopy)-28.7 m
(£22.7) (hepatology), and among providers who work clinically > 7.5 days per week versus those who do not, 42.1 m
(£25.7) vs 30.0 m (z 14.0). The most common after-hours EHR task was note completion. 83% providers reported being
unable to complete EHR tasks during allotted workday time and 87% report that EHR tasks interfered with family life; 74%
with social life.

Conclusion Gastroenterology and hepatology providers spend a significant amount of after-hour time completing EHR tasks
which is perceived to interfere with family/social life.

Keywords Electronic health record - Physician burnout - Work-life balance

Introduction

Over the past decade, there has been a rapid adoption of
Electronic Health Record (EHR) systems by US hospi-
tals [1]. EHRs have the potential to improve patient care
but, with this adoption, there has been a contemporaneous
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increase in healthcare provider burnout [2—4]. Burnout, a
syndrome which involves feelings of work-related exhaus-
tion, stress, depersonalization, and dissatisfaction, can lead
to a decrease in patient care quality and provider productiv-
ity [5-8]. Providers who report feelings of burnout have a
decreased sense of job satisfaction, higher rate of substance
abuse, higher rates of medical errors, and more malpractice
claims [6, 9, 10]. Greater than 50% of US physicians report
feelings of burnout [11, 12]. EHR-related work demands are
a significant contributor toward healthcare provider burnout
and attrition [13, 14]. Providers report spending up to two
hours daily completing EHR-related tasks outside of normal
allotted office hours [15].

The rate of provider burnout varies significantly among
subspecialties [2, 4, 6, 16]. The field of gastroenterology
and hepatology encompasses the care of a broad array of
diseases and has physicians and non-physician providers
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with markedly disparate areas of expertise leading to signifi-
cantly different practice workflows. Similar to other medical
subspecialties, gastroenterology and hepatology providers
spend up to one hour of EHR-related work associated with
each hour of face-to-face patient contact [17]. There are no
large studies, however, evaluating after-hour EHR-related
work demands among the various subspecialties within gas-
troenterology and hepatology and the perceived impact on
work-life balance.

Given the known contribution of EHR work demands on
provider burnout as well as the known variation in the rates
of burnout among different subspecialties, the aim of our
study was to evaluate the usage patterns of EHR work among
providers within a large tertiary care academic gastroenter-
ology and hepatology division and to assess the perceived
influence of after-hour EHR work on work-life balance.
The subsequent goal of this study is to identify potential
workflow interventions to help mitigate gastroenterology and
hepatology provider burnout and lead to improved patient
care and provider work-related satisfaction.

Methods

Electronic health record use and tasks completed by 35 pro-
viders within a multispecialty academic gastroenterology
and hepatology division between 9/1/19 and 2/29/20 using
audit log data from Epic (Epic Systems Corporation) were
prospectively collected and analyzed from a single center
in Madison, Wisconsin. The multispecialty academic group
includes providers who specialize in inflammatory bowel
disease, hepatology, interventional/advanced endoscopy,
genetics, esophagology, and general gastroenterology. The
program has an accredited fellowship as well as fourth-
year fellowships in inflammatory bowel disease, hepatol-
ogy, and interventional/advanced endoscopy. The practice
completes approximately 26,000 endoscopic procedures and
sees approximately 25,000 patients in the outpatient/inpa-
tient setting annually. EHR time spent on specific tasks as
well as types of tasks completed per provider was tabulated
by a previously validated Epic event logging system [18].
Quantitative logged data included the time of day, day of the
week, provider-specific clinical work day assignment, and
daily duration of EHR for each provider. After-hours work
was defined as work-related tasks completed between 7 pm
and 7 am, Monday-Friday. Work-related tasks completed
during Saturday, Sunday, or a federal holiday was classified
as work completed during days off. Qualitative EHR-specific
task data included note completion, patient correspondence,
patient-related message response, pre-chart analysis, pathol-
ogy follow-up, and order placement for each provider. The
quantitative and qualitative data were compared based on the
following variables: provider subspecialty, specific career

track, physician vs non-physician provider, half days spent
doing clinical work, and identified gender. Physician pro-
viders within the group are segregated into three different
career paths: academic (completing between 2- and 7.5-day
sessions of clinical work per week), clinical (completing 9.5-
day sessions per week), and blended (completing 8.5-day
sessions per week). The faculty did not use medical scribes.
Providers did not receive additional compensation for work-
ing after-hours or from home. Faculty newly starting within
our practice during the study period, gastroenterology and
hepatology fellows, contracted physicians and pediatric gas-
troenterology, and hepatology providers were excluded from
the study analysis.

Prior to the study onset, all providers within the division
were asked to complete a questionnaire which incorporated
questions from a previously validated survey designed to
assess impact of health information technology on provider
job satisfaction [19, 20]. Providers indicated their answers
on a 4-point scale in addition to responding to specific ques-
tions regarding their individual EHR use. Lastly, providers
were asked to indicate their demographics and academic
career path.

Statistical analysis was performed using a Student’s ¢ test
with a two-sided P value to compare means and a chi-square
test to assess categorical values. Statistical significance was
consider for P values <0.05. The study was considered
exempt by the University Institution Review Board.

Results

EHR use and practices for 35 gastroenterology and hepatol-
ogy providers were examined over a 6-month period. The
providers’ characteristics and demographic information are
summarized in Table 1. The total mean after-hours daily
time spent on completing EHR tasks was 33.6 min (m)
(£19.0) per day with a range of 7-91 m. Approximately 14%
(5/35) of providers spent > 1 h per day on average after work
hours completing EHR-related tasks. The mean daily time
working on EHR during evening hours was 18.4 m (+13.0).
23% (8/35) of providers spent greater than 30 min work-
ing on the EHR from 7PM-7AM with the highest provider
working 53 min nightly on EHR tasks. The mean time spent
during days off was 45.0 m (+25.8). 23% (8/35) of provid-
ers spent greater than 60 min of working on EHR task on
off-days with the highest provider working a mean 141 min
on each off-day.

There was a significant variation in the daily mean after-
hours total time spent completing EHR tasks among subspe-
cialties: advanced endoscopy 45.3 m (+27.1), GI genetics
43.8 (+20.6), inflammatory bowel disease 33.0 m (+ 12.7),
general gastroenterology 31.8 m (+20.2), esophagology
29.2 m (+9.7), and hepatology 28.7 m (+22.7), P <0.01
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Table 1 Demographic

. . . Provider age Gender Degree Subspecialty Career track
information of the providers
included within the study 53 M MD Advanced endoscopy Academic/clinical
51 M MD Advanced endoscopy Academic/clinical
50 M MD Advanced endoscopy Academic/clinical
48 M MD Advanced endoscopy Clinical
60 M MD Esophagology Clinical
58 M MD Esophagology Academic/clinical
38 M MD Esophagology Academic/clinical
30 M MD Esophagology Academic/clinical
72 M MD General gastroenterology Academic/clinical
58 M MD General gastroenterology Clinical
57 M MD General gastroenterology Clinical
50 M MD General gastroenterology Clinical
48 M MD General gastroenterology Clinical
45 F MD General gastroenterology Clinical
42 F MD General gastroenterology Clinical
42 F NP General gastroenterology Clinical
40 F PA General gastroenterology Clinical
38 F MD General gastroenterology Academic/clinical
36 F NP General gastroenterology Clinical
36 F NP General gastroenterology Clinical
35 F NP General gastroenterology Clinical
46 F MD Genetics Academic
42 M MD Genetics Clinical
72 M MD Hepatology Academic
60 F PA Hepatology Clinical
52 M MD Hepatology Academic/clinical
44 M MD Hepatology Academic/clinical
42 F MD Hepatology Academic/clinical
38 F PA Hepatology Clinical
37 F MD Hepatology Academic/clinical
37 F MD Hepatology Academic/clinical
78 M MD Inflammatory bowel disease Academic/clinical
47 F MD Inflammatory bowel disease Academic/clinical
45 M DO Inflammatory bowel disease Academic/clinical
41 M MD Inflammatory bowel disease Academic/clinical

(Fig. 1). Providers who work clinically > 7.5 days of ses-
sions per week spent significantly more total after-hours
daily time on EHR tasks compared to those who work
clinically <7.5 days per week, 42.1 m (+25.7) vs 30.0 m
(+14.0), P<0.01. There was no significant variation in the
daily mean after-hours time spent completing EHR tasks
between non-physician providers 36.1 m (+26.6) vs physi-
cians 32.6 m (£ 19.3) P=0.28, and male 35.6 m (£20.2) vs
female 31.8 m (+23.4) P=0.21 providers.

The most common after-hour EHR tasks were completing
notes 31.8 m (26.7), pre-visit chart review 23.1 m (£ 12.4),
managing patient EHR messages 16.9 m (+7.0), and plac-
ing orders 5.6 m (+3.7). The mean number of daily patient
messages received was 30.5 (= 11.5). There was a significant
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difference in the mean number of patient messages received
per day by subspecialty: inflammatory bowel disease 43.2
(14.9), hepatology 31.2 (9.2), advanced endoscopy 30.2
(7.9), esophagology 28.0 (5.4), general GI 26.8 (7.1), GI
genetics 21.7 (6.5), (Range 12.9-62.6) P <0.01 (Fig. 2).
All gastroenterology and hepatology providers were
electronically sent the questionnaire on EHR use. 65%
(23/35) of the providers completed the survey. The admin-
istrated survey results revealed that 100% of the respond-
ents use remote EHR access from home with 83% (19/23)
reporting the reason for remote access being unable to
complete EHR tasks during allotted workday time. 87%
(20/23) of the providers agreed or strongly agreed the
EHR added to daily workflow frustration. 43% (10/23)
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Fig. 1 Mean daily after-hours
time completing electronic
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of the providers reported the time spent on EHR use at
home was excessive. No providers reported that there
was optimal time for EHR documentation during the time
allotted during the workday, 22% (5/23) reported it was
satisfactory, and 78% (18/23) noted the time allotted was
poor or marginal. 52% (12/23) of the providers agreed or
strongly agreed the EHR improved clinical workflow and
61% (14/23) reported the EHR improved patient care. 17%
(4/23) of providers agreed the EHR improved job satisfac-
tion, while 83% (19/23) disagreed or strongly disagreed.
83% (19/23) reported the EHR improved communication
among healthcare providers. 87% (20/23) responded that
the EHR interferes with personal/family time and 74%
(17/23) with social time/life (Table 2).

Mean Daily After-Hours Time Completing EHR Tasks (min.)
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Discussion

Our study indicated a significant amount of gastroenterol-
ogy and hepatology provider time spent after-hours com-
pleting EHR tasks. This finding is similar to the previous
studies for other subspecialties [14—18]. Electronic Health
Records have clear benefits and have improved aspects
of patient care since their rapid adoption over the past
two decades [1]. Unfortunately, physicians have identi-
fied EHR as a significant contributor to provider burn out
[3, 21]. This after-hour workload likely contributes to
work-life imbalance and career dissatisfaction. Similar to
other studies, our findings revealed a perceived influence
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Table 2 Provider survey results
y (1) Do you have remote access to EHR data and tasks?

Currently do not have remote access 0%
Remote access available but do not use it 0%
Use remote EHR data 100%
(2) What are your reasons for remote EHR use?
Unable to complete EHR work during regular workday 83%
Have opportunity to work from home/remotely 17%
Other 0%
(3) Do EHR-related tasks add to the frustration of your day?
Strongly disagree 4%
Disagree 9%
Agree 57%
Strongly agree 30%
(4) Estimated time spent on EHR tasks while at home?
Minimal 14%
Modest 43%
High/Excessive 43%
(5) Do you have sufficient time for documentation during workday?
Poor or marginal 78%
Satisfactory or good 22%
Optimal 0%
(6) Does the EHR improve my clinical workflow?
Strongly disagree 0%
Disagree 48%
Agree 48%
Strongly agree 4%
(7) Does the EHR improve patient care?
Strongly disagree 0%
Disagree 39%
Agree 61%
Strongly agree 0%
(8) Does the EHR improve my job satisfaction?
Strongly disagree 31%
Disagree 52%
Agree 17%
Strongly agree 0%
(9) Does the EHR improve communication among physicians/non-physician providers?
Strongly disagree 0%
Disagree 17%
Agree 70%
Strongly agree 13%

(10) For Academic track faculty: Do you spend more “after-hours” or “day off”” time on EHR tasks
or on research-related tasks/activities

EHR 84%

Research 16%
(11) Do you feel EHR interferes with personal time/family life?

Yes 87%

No 13%
(12) Do you feel the EHR interferes with social time/social life?

Yes 74%

No 26%
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of after-hour work on work-life balance [3, 4]. It is there-
fore of paramount importance to understand the com-
plexities of after-hours EHR provider tasks to implement
organizational strategies for workload support.

Our study revealed a significant variation in after-hours
EHR use among our providers. Previous studies have shown
a significant variation in EHR usage among medical and
surgical subspecialties [22]. As a specialty, gastroenterol-
ogy and hepatology is unique as it involves truly disparate
subspecialties including hepatology, motility, inflamma-
tory bowel disease, general gastroenterology, and advanced
endoscopy. Each of these subspecialties has unique work-
flows and practice patterns. Our study, first and foremost
demonstrated that all gastroenterology and hepatology
providers completed after-hours EHR tasks and the vast
majority perceived EHR tasks as interfering with family and
social time. Notably, our study revealed a variation among
the daily after-hours work completed among our providers
with advanced endoscopy providers completing the most and
hepatology providers the least. It is likely this difference is
secondary to the influence of gastroenterology procedures
leading to differences in daily practice workflows. In addi-
tion, the patient populations cared for within these subspe-
cialties have different levels of clinical needs. This differ-
ence in practice patterns even within a single multispecialty
practice is significant and should be recognized in order to
implement tailored strategies to decrease provider EHR use
and potential provider burn out.

Within our group, 16% of our faculty are within the aca-
demic track, 10% are within the clinical tract, and a majority,
74%, are within the blended career track. There was not a
significant difference in the amount of EHR after-hours work
between career tracks. Not surprisingly, gastroenterology
providers who work clinically with patients >7.5 days per
week, clinical or blended career track, spent approximately
40% more total after-hours daily time on EHR tasks com-
pared to those who work clinically < 7 per week, academic
track. This is likely due to the weekly workflow demands of
more clinically active providers leading to after-hour work
requirements for the completion of all the requested tasks.
In addition, more clinically active providers have a larger
volume of EHR tasks, i.e., note completion, order entry,
patient messages, and result notifications, compared to less
clinically active providers. Factors known to play a role in
provider burnout include increasing work demands of the
electronic health record and production pressure [23]. This
increase in after-hours EHR work associated with increasing
clinical demands should be taken into consideration when
developing providers’ schedules.

There was a significant variation in the mean daily num-
ber of patient messages received during working and non-
working hours among the subspecialties with IBD providers
and hepatologists receiving the most and general GI and

GI genetics receiving the least (range 12.9-62.6). Approxi-
mately 46% of providers received > 30 patient messages per
day and 9% of the providers received > 50 patient messages
per day. This significant variation and range observed is
likely due to the inherent differences in the patient popu-
lations cared for by these providers. In addition, there are
subtle differences in the clinic workflows for these subspe-
cialty practices. The number of patient messages received
per day did not appear to correlate with after-hours EHR
time. However, a recent study revealed that healthcare pro-
viders with high volumes of patient-related messages had
approximately four times the odds of burnout compared to
those with the least [24].

The survey results revealed that all responding providers
use remote EHR access. The most common reason, 83% of
providers gave for using remote EHR access was to ena-
ble the provider to complete tasks which were unable to
be completed during the allotted time during the workday.
This is higher than previously reported in other studies [19].
It is possible that the procedural demands associated with
gastroenterology and hepatology practice limit the allotted
daytime work to complete alternate tasks, as minimal time is
saved during the work day for EHR completion. Almost 90%
of responding providers reported that interactions with the
EHR led to frustration and time spent completing EHR tasks
were modest or excessive. This is similar to previous studies
which showed approximately 70% of providers experience
EHR-related stress [19]. In addition, only 17% reported the
EHR improved job satisfaction. Although, most, 83% of pro-
viders felt the EHR improved communication, 87% reported
the EHR interfered with time with family or personal time.
Lastly, for the academic tenure track faculty, 84% spent more
time after-hours or during days off completing EHR tasks
relative to research-related activities. Patients now often
expect rapid responses to messages including explanations
for radiologic, laboratory, and pathology results; medication
renewal or change requests; and referrals and direct elec-
tronic provider clinical communications. In addition, health
institutions often require rapid completion of all medical
documentation. This increasing provider EHR workload
contributes to after-hours work and therefore to provider
burnout.

It has been recommended that healthcare organizations
assess for EHR-related stress among their providers and
implement targeted interventions to prevent provider burn-
out and excess EHR use [19, 22, 25]. Similar to other stud-
ies, the most common after-hours EHR task for our provid-
ers was note completion [18]. Insufficient time to complete
documentation has been shown to be the leading predictor of
provider burn out [19]. Scribes have been shown to decrease
the burden of provider documentation, improve provider
productivity, and improve provider satisfaction [26—28].
Another potential organizational tool to decrease provider
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burn out includes using a team-based care approach, which
entails delegating some EHR clinical tasks to members of
the healthcare team [29]. In addition, provider-specific work-
flows can be changed to allow for increased time to complete
documentation during the work day [30]. Lastly, creating
and adopting an efficient, optimized, user-friendly provider
EHR interface can improve provider as well as patient sat-
isfaction and decrease provider burn out [13, 14, 31-34].

A significant limitation of our study was that it was con-
ducted at a single center with a limited sample size. While
our findings are similar to other studies on EHR use, the
workflows used at one center are unique. In addition, our
study was completed at an academic center and might not
apply to a private practice setting. Larger multi-center stud-
ies are needed to more accurately evaluate after-hour EHR
use among gastroenterology and hepatology providers. In
addition, future studies are needed to further identify spe-
cific factors contributing to after-hour provider work.

In conclusion, our study revealed that gastroenterology
and hepatology providers, similar to other medical and surgi-
cal subspecialties, spend a significant amount of after-hours
time completing EHR tasks. In addition, completing EHR
tasks led to provider frustration and after-hour EHR time
was felt to interfere significantly with home and family time,
contributing to provider burn out. There was a significant
variation in the amount of after-hours EHR work completed
among subspecialties within a single practice. For future
studies, this information will be used to identify potential
workflow interventions to help mitigate gastroenterology and
hepatology provider burnout and lead to improved patient
care and provider work-related satisfaction. It is of para-
mount importance that all healthcare organizations regu-
larly assess for EHR-related stress among their providers
and implement effective changes to improve both provider
satisfaction and patient care.
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