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BRIEF
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There is an increasing nation-
al focus on physician wellness 
and burnout. Half of family 

physicians report one symptom of 
burnout, defined as emotional ex-
haustion, depersonalization, and lack 
of personal efficacy.1 Wellness is de-
scribed as an “optimal state of physi-
cal, mental, and social well-being.”2 

A well physician is professionally 
fulfilled and “experiences happiness 
or meaningfulness, self-worth, self-
efficacy, and satisfaction at work.” 
Resident well-being requires har-
mony with work and home lives.3 
Many habits related to well-being 
are learned in residency.

Use of electronic health records 
(EHR), “an increase in clerical du-
ties,”2 and after-hours EHR use are 
all associated with lack of well-be-
ing.4-6 Primary care residents who 
spend more self-reported time work-
ing with an EHR after hours have 
increased burnout and less satisfac-
tion with work-life balance..7 Based 
on focus group and survey data ob-
tained internally, it is the experience 
of the residents and faculty in our 
own program that after-hours EHR 
use detracts substantially from well-
being. However, it was not known 
how much time was spent by our 
residents and faculty working with 
the EHR after hours. 

A few studies have quantified 
physician and resident time spent 
in the EHR, or “EHR time.” EHR ac-
tivity of primary care residents and 
family medicine faculty have been 
studied in inpatient and outpatient 
settings.8-11 Methods used to track 
EHR use include keystrokes and 
“mouse miles,”8 event logging, direct 
observation, diaries, and time mo-
tion studies.9-11 Studies consistently 
show marked variation between phy-
sicians in EHR time, more time on 
the computer than in direct patient 
care, and substantial after-hours 
EHR use.8-11 We are not aware of a 
prior study that has used EHR key-
strokes and mouse miles to quantify 
EHR use in an ambulatory setting in 
a family medicine residency.

The purpose of the study was to 
quantify and describe variation in 
resident and faculty EHR use in one 
family medicine residency program 
including after-hours use. Objective 
EHR data and variation between 
physicians potentially could be used 
by programs to devise interventions 
to improve EHR efficiency, decrease 
after-hours EHR use, and improve 
well-being.

Methods
Subjects
We studied 24 family medicine train-
ees (postgraduate years 1 through 
3) and 10 family medicine faculty at 
the University of Arizona College of 
Medicine-Phoenix Family Medicine 
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Residency. All clinicians received 
training in the EHR software, includ-
ing 8 hours of hands-on classroom 
education and 4 hours of one-on-one 
coaching by the EHR vendor, as part 
of the residency clinic’s transition to 
Cerner. The transition occurred in 
September of 2016, 3 months prior 
to the start of our study period. 

Study Design and Data  
Collection
The institutional review board re-
viewed this research and granted 
exemption from formal review. Our 
cross-sectional study took place at 
the family medicine residency con-
tinuity clinic of a large, urban aca-
demic medical center. We collected 
and analyzed time spent in the elec-
tronic health record by family med-
icine physicians over a 6-month 
period (January 2017 through June 
2017) using Cerner Advance, a web-
based application that collects and 
presents user specific usage data for 
time spent in the Cerner Electronic 
Health Record (Cerner Corp, Kansas 
City, MO), including time spent do-
ing specific activities. EHR time was 
restricted to active time in the EHR 
associated with care in the ambula-
tory setting only. Active time is de-
fined by Cerner Advance as three or 
more mouse clicks per minute, 15 or 
more keystrokes per minute, 1,700 
or more mouse miles (pixels) per 
minute of mouse movement. After-
hours use is defined as time spent 
between the hours of 6:00 pm and 

6:00 am and on weekends. Primary 
data points collected included num-
ber of patients seen, total time per 
patient, and total time spent after 
hours. All resident patient encoun-
ters have an attributed supervising 
faculty physician. Therefore, we were 
unable to collect full data for faculty 
physicians. We analyzed data using 
MedCalc statistical software. 

Results
Table 1 shows the number of pa-
tients seen and EHR time for each 
cohort. Over the 6-month interval, 
time spent varied widely as shown 
in Figure 1. Total time after hours 
per month ranged from 0.9 to 26 
hours within the postgraduate year-
3 (PGY-3) cohort, from 0.3 to 33.7 
hours within the PGY-2 cohort, and 
from 0 to 10.9 hours within the PGY-
1 (postgraduate year-1) cohort. 

The faculty cohort exhibited sim-
ilar wide distribution: after-hours 
time ranged from 0 to 28.2 hours 
monthly.

Discussion
EHR time data is accessible and in-
formative. Family physicians spend a 
significant amount of time complet-
ing tasks in the EHR, including a 
large proportion after hours. EHR 
time varies widely: physician time 
spent in the EHR after normal work 
hours ranges from no time to over 33 
hours per month. This variation con-
tinued regardless of level of training. 
Our objective measurement of EHR 

use provides insight into a pressing 
issue for the training and sustaining 
of the family physician workforce.

Our study has two major limita-
tions: the limited ability to measure 
faculty EHR time and proximity of 
the study to an EHR transition. Cur-
rent methods for monitoring time 
spent in the EHR do not allow us to 
differentiate between time a faculty 
physician spends precepting a resi-
dent’s patient versus a patient en-
counter completed on their own. We 
gathered data near an EHR tran-
sition, and while we allowed for 3 
months of use prior to starting the 
retrospective collection, we suspect 
that improving efficiency has likely 
occurred. 

Our study demonstrates that 
residency programs can quantify 
EHR time using a program embed-
ded in Cerner. Additionally, marked 
variation in time spent after hours 
suggests opportunities to improve 
physician efficiency and decrease af-
ter-hours use. Residencies can iden-
tify physicians more likely to be 
overwhelmed by after-hours work 
and study personalized interven-
tions to improve efficiency, decrease 
time spent after hours, and improve 
well-being.

Table 1. EHR Data

Cohort
Total Months 

of Patient 
Care

Mean Patients Seen per 
Month (Median, Range)

Mean EHR Time per 
Patient (Median, Range)

Mean Total EHR Time After Hours 
per Month (Median, Range)

PGY1 
(n=8) 48 14.17 patients

(10.5, 1-64)
65.62 minutes

(60.1, 17.6-217.1)
1.92 hours

(0.9, 0.0-10.9)

PGY2 
(n=8) 45 61.51 patients

(55, 10-144)
41.59 minutes

(40.84, 25.7-74.02)
6.59 hours

(3.8, 0.3-33.7)

PGY3 
(n=8) 47 94.89 patients

(98, 14-164)
42.32 minutes

(44.05, 25.6-63.97)
10.4 hours

(7.5, 0.9-26.0)

Faculty 
(n=10) 55 4.5 hours 

(3.0, 0-28.2)

Calculated means by cohort, including the number of patient care months of data included in the review, the number of patients 
seen per month, the total time spent in the EHR per patient, and the total EHR time spent after hours per month.
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Figure 1. After Hours Time. Mean total EHR time spent after hours in hours per month, plotted 
by individual subjects, grouped by training level cohort. 
Legend: Vertical axis: time in hours spent in EHR after hours. Horizontal axis: individual 
subjects grouped by cohort.  Faculty physician cohort.  PGY-1: postgraduate year 1 cohort. 

 PGY-2: postgraduate year 2 cohort.  PGY-3: postgraduate year 3 cohort. Cohort mean 
for time spent after hours. 
 
 
 
 
 
 
 

 

0

5

10

15

20

25

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Ti
m

e 
Af

te
r H

ou
rs

 (h
ou

rs
) 

Faculty                            PGY-3                     PGY-2                           PGY-1

Subjects
Cohort Mean After Hours per Month

Average EHR Time Spent After Hours Per Month By Subject

Figure 1: After Hours Time. Mean Total EHR Time Spent After Hours in Hours per 
Month, Plotted by Individual Subjects, Grouped by Training Level Cohort

Legend

Vertical axis: time in hours spent in EHR after hours. Horizontal axis: individual subjects grouped by cohort.

     Faculty physician cohort mean for time spent after hours.

     PGY-1: postgraduate year 1 cohort mean for time spent after hours.

     PGY-2: postgraduate year 2 cohort mean for time spent after hours.

     PGY-3 postgraduate year 3 cohort mean for time spent after hours.


