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Abstract

Burnout is becoming increasingly prevalent among primary care physicians. Recent studies have attributed
electronic health record (EHR) related tasks as a potential source of physician burnout. In this cross-sectional
study, EHR use was compared to self-reported burnout for 107 faculty physicians at 10 university-affiliated primary
care clinics.

Physicians who self-reported burnout spent more time managing their inbox and in the EHR after hours. Burnout
was associated with lower rates of same day chart closure, longer completion time for inbox messages, and more
incomplete messages.

Burnout, while related to overall workload, had a complex relationship with EHR use, which was influenced by but
could not wholly explained by clinical workload. Our results suggest that burnout is less prevalent with less
allocated clinical time, however, more research is necessary to identify the optimal balance between clinical duties
and academic pursuits. Segmenting providers based on relative workload to determine variation within similar
groups may help optimize EHR use.

Introduction

Physician burnout is becoming increasingly prevalent in the field of medicine and has become the focus of
several national initiative*2. A longitudinal study from the Mayo Clinic found that over 50% of physicians
experienced at least 1 symptom of burnout and is more common in frontline specialties such as emergency medicine
and family medicine. The study also reported as much as a 10% increase in the frequency of physician burnout in
the short span of 3 years, from 2011 to 20142,

Studies have proposed that physician burnout is a complex, multifactorial syndrome*®. The electronic health record
and the ever-increasing clerical tasks associated with it have frequently been cited as a predictor of physician stress
and burnout*567,

Electronic health records have revolutionized patient-provider communication and has enabled patients to obtain test
results, ask questions, and request medication refills electronically and asynchronously. Surveys have demonstrated
that electronic communication are associated with increased patient satisfaction and access to providers®92,
Providers understand that these communications can improve patient outcomes and reduce office visits, however,
have also voiced concern that it can lead to increased time demands, increased workloads, exposure to liability, and
loss of productivity if communications are not reimbursable®1.13,

When asked about their perception of time spent on these tasks, 46.5% felt that time spent on clerical tasks pursuant
to direct patient care, including order entry, dictation, reviewing lab results, and communicating with patients
through an electronic portal was unreasonable!. Most primary care providers are not allocated protected time for
this additional work and therefore the non- “face-to-face” work is in addition to their already full schedules®'23,

Recent studies have validated these concerns and have demonstrated that electronic communications are
increasingly requiring a substantial time commitment from providers. One institution reported the number of
messages received through their patient portal increased by 62% over a 3-year period*. A study using survey data
reported that outpatient internists spent 48 minutes outside of office hours responding to patient electronic
communications for each scheduled clinic day*2. A more recent study used a combination of EHR audit log data and
time motion observations to quantify the amount of time spent on EHR related tasks. The researchers found that
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family medicine physicians spent 5.9 hours during clinic hours, 1.4 hours after hours, of which 84 minutes per day
was spent managing their inbox*.

Efforts to quantify physician time have traditionally relied on self-report, time motion studies, or video and audio
recordings®®. However, survey data can be inaccurate and the other methods are costly, invasive, and may be prone
to the Hawthorne effect. There has been a growing body of research that have validated the use of EHR log data
with concurrent time motion studies to evaluate how physicians use EHRs*131415,

Methods
Study Design

In our study, we aimed to explore the relationship between provider burnout and quantifiable measures of
time spent on EHR related tasks using log data from the Epic Care Ambulatory Provider Efficiency Profile (PEP).
This was an arm in a larger study which examined burnout across all clinic staff (including physicians, nurse
practitioners, registered nurses, medical assistants, social workers, pharmacists) at Oregon Health and Science
University (OHSU). All faculty and staff members working in 10 primary care clinics at OHSU were sent a survey
including the Mini-Z questionnaire. The primary care specialties included family medicine, internal medicine and
pediatrics. For this arm of the larger study, we only included physicians, nurse practitioners (NP), and physician
assistants (PA) who were on faculty at OHSU. Residents were not included in this study.

Measures
The mini-Z

Provider burnout was assessed using the Mini-Z, which was derived from the Physician Worklife Study?®.
The Mini-Z is a questionnaire that assesses burnout, job satisfaction and work-related stress using single item
measures. It includes 9 questions with 5-point Likert scale responses, a single measure regarding burnout and an
open-ended question, “Please tell us about your stressors and potential solutions”. The single item burnout question
asks respondents to classify their level of burnout based on their own definition. The possible responses are:

| enjoy my work. | have no symptoms of burnout.

I am under stress, and don’t always have as much energy as I did, but I don’t feel burned out.

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. | think about work frustrations a lot.
| feel completely burned out. I am at the point where | may need to seek help.

®o0 o

This single item burnout measure has been validated and has been demonstrated to be strongly correlated with the
emotional exhaustion scale of the Maslach Burnout Inventory®. The emotional exhaustion measure has been
suggested to be an essential component and is often used as a central measure?2. Several studies have used single
item measures rather than the full 22 question inventory as a means of improving response rates®22,

Clinical Full Time Equivalents

Survey participants all had academic responsibilities in addition to their clinical roles. We used clinical full-time
equivalents (cFTE) as a means of assessing and comparing a provider’s dedicated clinical time. cFTE was assessed
by a multiple-choice question that asked “What is your clinical FTE including clinic, wards and precepting?”. The
available responses included 0.1 to 0.2, 0.3 to 0.4, 0.5 to 0.6, 0.7 to 0.8 and Greater than 0.9.

Clinical Role and Experience

Survey respondents answered a multiple-choice question regarding their clinical role. The available options were
“MD/DO”, “NP/PA” or “Decline to answer”. Level of experience was assessed with a multiple-choice question that
asked “How many years have you practiced in your clinic?”. Available options were “Less than 1 year”, “1 — 5
years”, “6 — 10 years” and “Greater than 10 years”.
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Audit Log Data

We collected the raw data from the PEP to assess provider use of the EHR. Several studies have demonstrated EHR
audit log data strongly correlated with actual provider EHR use through time motion studies'®!4%5, According to
Epic documentation, the User Action Log (UAL) calculates active time as clicks and keyboard strokes within the
Epic system. If more than 30 seconds elapses between events, the time is considered inactive and not counted
towards the active time.

We measured time spent in the EHR after hours as a combination of minutes in the EHR between 7 PM and 7 AM
on scheduled days and total minutes on unscheduled days during the reporting period.

The PEP divides total time spent in the system by 7 different activities — clinical review, documentation, inbox,
orders, schedule/patient lists, visit navigator, and other. Each one of these activities are further divided into whether
or not it was completed in the context of an open clinical encounter.

Number of appointments is a measurement from the PEP and is defined by number of scheduled outpatient face-to-
face appointments during the reporting period. Days with appointments includes number of days during the
reporting period where the provider was scheduled for at least one appointment.

There are four types of inbox messages — results review, patient calls, patient refill request and patient medical
advice requests. We chose to evaluate results review and patient calls, as they were tasks that required physician
input and communication with the patient. There were very few providers who had patient medical advice requests
during the reporting period and therefore the decision was made to exclude this inbox task.

For each inbox message type, the PEP measures number of messages received, incomplete at the end of the
reporting period, and average number of days until the message is marked complete. This only counts messages that
were sent directly to the provider and does not count message sent to pools.

To evaluate provider’s documentation management, we use the “Close Office Visits the Same Day” metric from the
PEP which calculates the percentage of a clinical encounters that were closed on the same day of the visit.

Analysis

We used a combination of descriptive analytics and simple linear regression. In consideration of the relatively small
sample size involved (n=107), the Fisher’s Exact Test was used to determine whether there were statistically
significant associations between self-reported burnout and certain categorial characteristics — for example, clinical
FTE. Furthermore, simple linear regression was used to estimate the effect of burnout on various performance
indicators once controlling for clinical FTE (Table 2).

Results

The survey was sent to 190 faculty members and was completed by 107 (56%) providers which included 86
physicians (MD/DO), 19 advanced practice providers (NP/PA), and 2 providers who declined to answer the
question. Table 1 shows the respondent demographics. Approximately two-thirds of the survey respondents were
female. The majority of the providers were trained in family medicine (57%), followed by internal medicine (27%)
and pediatrics (18%). The breakdown of providers in each cFTE category was similar for groups above 0.5 cFTE. In
order to keep the number of providers in each group similar, we decided to combined the lower cFTE groups (0.1 to
0.2 and 0.3 to 0.4) into one group.

Burnout

Overall, 39% (n = 41) of providers self-reported burnout on the single item measure. Greater allocated clinical time
and patient workloads were closely associated with burnout (Figure 1). More than half of providers with greater than
0.9 clinical FTE reported feeling burned out, whereas only a third of physicians who had less than 0.6 clinical FTE
self-reported burnout. Burnout was consistent across levels of experience for providers in the role for over 1 year
(Figure 2). There were only 9 providers in the ‘Less than 1 year’ group and therefore difficult to draw conclusions.
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To enable further analysis, given the relatively small numbers involved, clinical FTE was collapsed into a binary
variable (0.7 FTE or greater, 0.6 FTE or less). The association between higher clinical FTE and self-reported
burnout was found to be statistically significant (p=0.04; one-sided Fisher’s exact test).

Time spent in Electronic Health Record

To better understand how providers spend their time in the electronic health record, we examined the audit logs from
the PEP. We found that completing clinical documentation accounts for 33% of time spent in the EHR, followed by
communicating with patients and managing their inbox (18%). Figure 3 shows the complete breakdown of EHR
activities.

Clinicians who self-reported burnout spent more time in the EHR after hours per appointment than their colleagues
with the same clinical FTE allocation. Holding clinical FTE constant, reported burnout was associated with an
increase of 10 minutes per appointment afterhours compared with no reported burnout (p-value=0.074). Although
this result did not meet the conventional 0.05 threshold for significance, with a p-value=0.07 it did meet the 90%
confidence level (Table 2).

Providers with greater than 0.9 cFTE spent less time in the EHR documenting encounters than their counterparts, but
had a three-fold increase in their after hours EHR time (Figure 4). Providers with 0.5 to 0.6 cFTE also had a two-
fold increase in both the times spent during encounters as well as after hours. Interestingly, providers who have less
allocated clinical time spent more time in the EHR per appointment (between 22 — 29 minutes for cFTE greater than
0.7) than their colleagues with more allocated clinical FTE (between 29 — 62 minutes for cFTE of 0.6 and below).

EHR related task management

In general, providers who self-reported burnout were more likely to have lower rates of same day chart completion,
spend more time in the EHR after hours and managing their inbox (Figures 4, 5 and 6). Controlling for clinical FTE,
burned out providers had a 22.5% lower same day chart completion rate compared to their non-burned out
colleagues. This association was statistically significant, with a p value of 0.008 (Table 2).

Burned out providers in the greater than 0.9 cFTE group only had an average of 43.4% of their charts completed on
the same day, compared to their non-burned out colleagues who had an average of 70.5% same day chart completion
rate. This trend was also seen with clinicians with less than 0.6 clinical FTE. Burned out providers in the 0.5 to 0.6
CFTE group had a disproportionate number of low (less than 20%) same day chart completion during this reporting
period. One of the limitations of our study is the small sample size for each group, which can magnify extreme
values. For this assessment, we used the median rather than the mean to account for this effect.

Interestingly, there was an inverse relationship with time spent in the EHR and same day chart completion rate. The
highest chart completion rate was seen in the 0.7-0.8 cFTE group, with 77.3% and 82.1% completion rates, and 22
minutes and 26.1 minutes spent per appointment for the non-burned out and burned out subgroups respectively
(Figures 4 and 5). The lowest same day chart completion rates were associated with providers that spent the most
time in the EHR overall and after hours (Figures 4 and 5).

Inbox management accounted for 18% of total EHR time and was only second to documentation activities (Figure
3). For each scheduled appointment day, providers spent, on average, between 20 - 42 minutes managing their inbox
messages (Figure 6). Providers who reported burnout received more messages, took longer to respond to the
messages, left more messages incomplete, and spent more time overall managing their inbox (Figure 6, 7, and 8).

Results messages took between 1.3 - 2.6 days to be marked done. Burned out providers left at least twice as many
messages incomplete at the end of the reporting period compared to their colleagues. In the 0.7-0.8 cFTE group,
burned out providers took 0.8 days longer to respond to messages and had twice as many messages left incomplete,
despite having comparable number of results. Responding to patient call messages followed a similar trend, where
burned out providers received more messages, took longer to complete them, and left more messages incomplete.

The association between reported burnout and incomplete patient call and results messages were also examined
using linear regression. In both cases, this was found to be statistically significant after controlling for clinical FTE
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at the 95% confidence level. Holding cFTE constant, those reporting burnout were expected to have 2.1 more
incomplete patient call messages than those who did not report burnout (p-value=0.03). Similarly, reported burnout
was associated with an increase of 3.6 incomplete results messages compared with no reported burnout (p-
value=0.002).

Notably, the 0.5 — 0.6 cFTE group does not follow this trend. Burned out providers in this group responded to
messages quicker and left fewer messages incomplete despite receiving more messages in the reporting period.
However, these providers spent nearly as much time managing their inbox as providers who had 50% more
messages than them (see non-burned out providers in the 0.1-0.4 group on Figures 6 and 8).

Within each cFTE group, there appears to be a ‘dose-dependent’ relationship of greater EHR time and self-reported
burnout. However, there also appears to be an inflection point in the 0.5-0.6 cFTE group. Overall, providers with
less than 0.6 cFTE reported less burnout than the other groups (Figure 1). In addition, non-burned out providers in
the 0.5-0.6 cFTE group closely resembled time spent in the EHR (Figure 4) and chart completion rates (Figure 5) of
providers in the higher cFTE groups. This is contrasted with clinicians who self-reported burnout in the same 0.5-0.6
cFTE group that spent more time in the EHR per appointment and had the lowest chart completion rate of all groups.

Discussion

This study provides insight on provider burnout and its association with indirect patient care tasks such as clinical
documentation and electronic communications in the EHR. Overall, provider burnout was 41% and was more
prevalent for providers with higher clinical full-time equivalents. More than half of providers with greater than 0.9
cFTE were burned out, which is consistent with national surveys®,

Prior studies have demonstrated that the number of electronic communications providers receive in the EHR are on
the rise and approaching unsustainable levels*, Increased clerical demands and insufficient time to attend to them
have been cited as a contributor to physician stress and burnout®. We estimated that providers spend between 20 to
42 minutes per clinic day managing their inbox. Much of this work is unreimbursed and completed during a
provider’s “free time’'2*3, Burned out providers also spent 10 more minutes after hours per appointment than their
non-burned out colleagues. Our study population had an average of 6 patients during a half-day session, or an
average of 12 patients for a full day session. This translates to a difference of 1 — 2 hours per day, for two providers
with the same number of appointments. Burnout was associated with measurable and significant differences in
managing inbox messages and completing clinical documentation. This may be an unobtrusive way for institutions
to measure indirect patient workloads (number of messages) and identify providers who are having difficulty with
their inbox management (messages left incomplete, or longer times to respond compared to similar providers).

Limitations

There are a number of limitations to our study. Our sample size was small and only included academic faculty
providers in the outpatient setting. After accounting for cFTE group and response to the burnout question, some of
the subgroups have less than 10 participants. While it is encouraging that burnout is less prevalent in certain groups,
it makes it difficult to generalize our results.

Another limitation is the currently available level of granularity when using PEP metrics. The PEP distinguishes
between tasks completed in the setting of a clinical encounter, however it would also be useful to understand how
after hours and EHR time on unscheduled days are utilized. A potential confounder we did not account for is after
hours EHR time that is related to on-call responsibilities and inbox coverage rather than attending to one’s own
patients.

In addition, our measure of clinical FTE was self-reported and it was not assessed independently from payroll
records. Our survey results suggest that burnout is less prevalent with less allocated clinical time, however, more
research is necessary to identify the optimal balance between clinical duties and academic pursuits. As a future
direction, we intend to obtain payroll records in order to more rigorously assess the role clinical FTE and burnout as
well as examine different combinations of clinical FTE and full FTE.
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Table 1. Respondent Demographics

Overall Total Percentage of total
(n =107)
Provider Type
MD/DO 86 80%
NP/PA 19 18%
Declined to answer 2 2%
Gender
Female 70 66%
Male 31 29%
Declined to answer 6 5%
Years at Specific Clinic
Less than 1 year 9 8%
1 -5 years 38 36%
6 — 10 years 30 28%
Greater than 10 years 30 28%
Specialty
Family Medicine 61 57%
Internal Medicine 27 25%
Pediatrics 19 18%
Clinical Full Time Equivalent
0.1t00.2 10 9%
031004 15 14%
0510 0.6 28 26%
0.7t0 0.8 25 23%
Greater than 0.9 28 26%
Table 2. Regression Results
Coefficient | Standard | p value 95% Confidence
Error Interval
Closed Office Visits
Burnout -22.46 8.17 0.008** -38.81 -6.11
Clinical FTE 2.05 3.14 0.515 -4.22 8.33
Constant 62.72 10.43 0.00 41.85 83.59
R-squared = 0.1093
Patient Call Messages Incomplete
Burnout 211 0.961 0.030** 194 4.03
Clinical FTE -0.33 0.37 0.370 -1.07 0.40
Constant 2.55 1.23 0.04 0.102 5.00
R-squared = 0.0730
Results Messages Incomplete
Burnout 3.63 1.13 0.002** 1.37 5.89
Clinical FTE - 0.319 0.435 0.466 -1.19 0.55
Constant 2.54 1.44 0.084 -0.35 5.42
R-squared = 0.1437
After hours EHR Time
Burnout 10.08 5.54 0.074* -1.007 21.17
Clinical FTE -17.98 5.46 0.02 -28.91 -7.04
Constant 36.99 8.13 0.00 20.73 53.25

R-squared = 0.1620
*,** Indicates significance at the 90% and 95% level, respectively
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Figure 1. Self-Reported Burnout and Clinical Full Time Equivalents
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Figure 3. How do providers spend their time in the EHR?
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Figure 5. Percent of Same Day Chart completion
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Figure 6. Median time spent managing inbox for each scheduled day.
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Figure 7. Inbox Management — Results Messages
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Figure 8. Inbox Management — Patient Call Messages
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