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BACKGROUND: Prior research indicates that female phy-
sicians spend more time working in the electronic health
record (EHR) than do male physicians.
OBJECTIVE:To examine gender differences inEHRusage
among primary care physicians and identify potential
causes for those differences.
DESIGN: Retrospective study of EHR usage by primary
care physicians (PCPs) in an academic hospital system.
PARTICIPANTS: One hundred twenty-five primary care
physicians
INTERVENTIONS: N/A
MAIN MEASURES: EHR usage including time spent
working and volume of staff messages and patient
messages.
KEY RESULTS: After adjusting for panel size and ap-
pointment volume, female PCPs spend 20% more time
(1.9 h/month) in the EHR inbasket and 22% more time
(3.7 h/month) on notes than do their male colleagues
(p values 0.02 and 0.04, respectively). Female PCPs re-
ceive 24% more staff messages (9.6 messages/month),
and 26% more patient messages (51.5 messages/month)
(p values 0.03 and 0.004, respectively). The differences in
EHR time are not explained by the percentage of female
patients in a PCP’s panel.
CONCLUSIONS: Female physicians spend more time
working in their EHR inbaskets because both staff and
patients make more requests of female PCPs. These dif-
ferential EHR burdens may contribute to higher burnout
rates in female PCPs.

KEY WORDS: Gender; Electronic health record; Burnout.

J Gen Intern Med 37(13):3295–301

DOI: 10.1007/s11606-021-07298-z

© The Author(s) under exclusive licence to Society of General Internal

Medicine 2021

INTRODUCTION

Recent data suggest that female physicians spend more time
working in the electronic health record (EHR) than do male
physicians.1–3 This increased EHR time may contribute to the
documented higher rates of burnout among female physicians

nationwide compared with their male colleagues.4 In particu-
lar, time spent in the EHR inbasket, within which physicians
respond to messages from patients, staff, and colleagues, has
been linked to burnout.5, 6

Prior research also has shown that female physicians spend
more time with patients per in-person visit than do male
physicians.7–10 Studies have shown that patients communicate
differently toward female versus male physicians, for example
disclosing more information to female physicians, and also
expect different communication styles based on physician
gender, for example expecting more empathic listening from
female physicians.11–17 Additionally, the composition of pa-
tient panels varies between male and female physicians, with
female physicians having substantially more female patients.18

With the rise of electronic health records, work outside of in-
person visits has become an increasingly large share of time
spent by primary care physicians (PCPs). One recent study
found that PCPs now spendmore timeworking in the electronic
health record than they spend face-to-face with patients.19 PCPs
have disproportionately more total and after-hours EHR time
than do medical specialty or surgical specialty clinicians.20

The existing literature has not explored the causes of the
additional time that female PCPs spend working in the EHR.
Based on our clinical experience, we hypothesized that female
PCPs receive more inbox communication than do their male
colleagues.We therefore examine three reasons that female PCPs
might spend more time working their inbasket: an increased
workload composed of a higher volume of messages from staff
and patients; an equivalent workload with lower efficiency in
EHR usage; or a higher percentage of female patients, combined
with more inbasket time per female patient than male patient.
In this paper, we use the terms “female” and “male” to

describe physician and patient gender because those are the
terms that have been used in the relevant literature.

METHODS

We performed a retrospective study of EHR usage by primary
care physicians in the Brigham andWomen’s Hospital system.
We obtained 6 months of data, from June 2019 through
November 2019.We excluded physicians who were not active
in the EHR during at least two of the months of the study
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period. Only attending physicians were included. This pro-
duced an analysis sample of 125 physicians (76 female MDs
and 49 male MDs).
The BWH Institutional Review Board judged this paper to

meet criteria for quality improvement/quality assessment pro-
ject and thus did not require IRB approval.
The primary data come from Epic Systems records of EHR

use. Specific measures include total time spent by physicians
in Epic, defined as the number of minutes the provider was
logged into the system; time spent in the inbasket; time spent
in notes; time spent in clinical review; time spent in orders;
turnaround time, defined as number of days a provider took to
mark a message as done, and the physicians’ number of
appointments each month.21 Within the inbasket category,
we separately analyze patient messages (composed of patient
calls, in which a patient telephones the office and an Epic
message is then routed, and patient advice requests, in which a
patient sends a message through the electronic portal) and staff
messages, in which a staff member initiates a message to the
physician. Epic stops measuring time working after 5 s of
inactivity.22 To the extent that a physician pauses for longer
than 5 s, this portion of potential working time would not be
captured in our data.
We matched the Epic data to Brigham and Women’s pri-

mary care administrative data containing physician demo-
graphics: gender, panel size, clinical workload (clinical
FTE), and panel gender composition. We determined physi-
cian gender through the BWH physician database; only male
and female gender responses appear in this database. A few
primary care physicians had panel sizes and number of ap-
pointments per month that were extremely different from the
typical numbers for their FTE. Therefore, to reduce the impact
of outliers, weWinsorized (top coded) the number of monthly
appointments per FTE and the panel size per FTE at 800 and
4000, respectively. Similarly, to reduce the impact of outliers,
we Winsorized the turnaround time to staff and patient mes-
sages at 14 days.

Statistical Methods

We compared male and female physicians with respect to their
EHR usage using both simple comparisons of means as well as
multivariate linear regression models. The regression models
adjust for panel size and appointments per month so as to
allow us to distinguish between gender differences in EHR
workload that result from differences in patient volume and
ones that result from other factors. By separately including
panel size and appointments per month in our model, we are
also capturing a portion of patient complexity (i.e., more
complex patients will need to be seen more frequently). We
estimated the regression models and tested for differences in
means using the xtreg command in Stata/MP Version 17.0. To
account for within-physician correlation, all tests used robust
standard errors clustered by MD. Statistical significance was
assessed at the 0.05 level.

Role of the Funding Source

The study received funding from the Brigham Care Redesign
Incubator and Startup Program (BCRISP), Brigham and
Women’s Hospital. The funders had no role in study design;
data collection, analysis, and interpretation; writing of the
report; or in the decision to submit for publication.

RESULTS

Our study population included 125 Brigham Health primary
care physicians. Of the 125 physicians, 76 (61%) were women
(see Table 1). Physicians in our sample worked an average of
0.55 clinical FTEs (female MDs 0.57, male MDs 0.52, p=0.34
on male-female difference); thus, volume measures in this
paper can be converted to clinical FTE equivalents by multi-
plying by approximately 1.8. Female and male physicians had
similar workload characteristics including average clinical
FTE, panel size, and panel size per FTE, and both appoint-
ments per month and appointments per FTE (p>0.05 on male-
female differences).
We examined time spent in EHR activities by physician

gender (Table 2). Total EHR usage by female PCPs was 13%
higher than by male PCPs, but this difference was not statis-
tically significant (58.9 h per month vs. 52.1 h, p-value on
regression-adjusted difference =0.08).
Total EHR time was disaggregated into its components to

determine which activities might show gender differences
(Table 2). Female PCPs in our sample spent 20% more time
performing work in their inbaskets (10.7 h vs. 8.9 h, p-value
on regression-adjusted difference =0.02) and 22% more time
working on notes (20.3 h vs. 16.6 h, p-value on regression-
adjusted difference =0.04) than the male PCPs. We also ex-
amined time in clinical review and orders, two components of
EHR usage that are less likely to be affected by gender
differences in practice style or by staff and patient expecta-
tions. In contrast to inbasket and notes, there were no

Table 1. Workload and Panel Characteristics of Brigham Health
Primary Care Physicians

Female
MDs
(n=76)

Male
MDs
(n=49)

p value of
female-male
difference

Clinical FTE (mean) 0.57 0.52 p=0.34
Patient panel size
(mean)

953 940 p=0.89

Appointments per
month (mean)

114 112 p=0.79

Appointments per
month per FTE
(mean)1

215 233 p=0.31

Patient panel size per
clinical FTE (mean)2

1778 1876 p=0.39

Patient panel percent
female

78.1 38.7 p=0.00

1Winsorized above 800
2Winsorized above 4000
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statistically significant differences by gender in time spent on
clinical review or orders (p=0.25 and p=0.50, respectively).
In our sample, female PCPs have much higher percentages

of female patients than do male PCPs: the mean percentage of
female patients was 78% for female PCPs and 39% for male
PCPs (Table 1). There is minimal overlap between the patient
panel gender percentages of female and male physicians (Fig.
1).
Figures 2 and 3, along with the associated regression results

presented in the figure notes, show the relationship between
the proportion of female patients in the physician’s case mix
and time spent in the inbasket and notes. For male PCPs, there
is essentially no relationship between time in the two activity
categories and female percentage of panel (slope=3.5, 95% CI
−15.2 to 22.2, p-value=.72 for inbasket; slope=−3.4, 95% CI
−37.6 to 30.8, p-value=.85 for notes). For female PCPs, there
is a decrease in time for both categories as the female patient
percentage increases (slope=−12.4, 95% CI −21.5 to −3.3, p-

value=.01 for inbasket; slope=−32.6, 95%CI −57.9 to −7.3, p-
value=.01 for notes).
To evaluate inbasket workload, we measured the numbers

of staff messages and patient messages received by PCPs.
Table 3 shows that female physicians received 24%more staff
messages per month than did male physicians (51.0 messages
vs 41.2 messages, p-value on regression-adjusted difference
=0.03), and 26% more patient messages per month (259.9
messages vs. 206.5 messages, p-value on regression-adjusted
difference =0.004).
To explore whether the additional inbasket workload for

female PCPs had a negative impact on patient care, we ana-
lyzed the time between the physician’s receipt of staff and
patient messages and the physician’s response (turnaround
time). We found no significant differences in turnaround time
between female and male physicians for staff messages or
patient messages (3.8 days vs 4.3 days, p=0.40, and 4.0 vs
4.9 days, p=.27, Table 4).

Table 2. Differences in Time in Epic Activities per Month (in Hours) by Physician Gender

Activity Mean (SD)
Monthly hours
Female MDs

Mean (SD)
Monthly hours
Male MDs

Difference1 Percent difference Regression adjusted
difference1, 2

Value (95% CI) p-value Value (95% CI) p-value

Total Epic 58.9 (31.1) 52.1 (31.7) 6.8 (−3.6 to 17.1) 0.20 13% 6.7 (−0.8 to 14.1) 0.08
In-basket 10.7 (5.9) 8.9 (6.1) 1.9 (−0.2 to 3.9 ) 0.07 20% 1.9 (0.3 to 3.4) 0.02
Notes 20.3 (13.5) 16.6 (11.5) 3.7 (−0.3 to 7.8) 0.07 22% 3.6 (0.1 to 7.1) 0.04
Clinical review 9.8 (6.6) 8.8 (6.2) 1.0 (−1.1 to 3.2) 0.35 11% 1.1 (−0.7 to 2.9) 0.25
Orders 8.0 (5.0) 8.5 (6.1) −0.5 (−2.4 to 1.5) 0.64 −6% −0.5 (−2.0 to 1.0) 0.50

1Robust standard errors clustered by MD
2Adjusted for appointments per month and panel size

Figure 1. Fraction of patient panel that is female by physician gender.
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We also explored the impact of EHR on work-life balance,
examining time spent working in the EHR outside of typical
work hours. There was a trend for female PCPs to spend more
EHR time outside of scheduled hours than male PCPs but
these differences were not statistically significant (Table 5).

DISCUSSION

We found that female primary care physicians spend substan-
tially more time in the EHR inbasket and notes than do their
male colleagues, accounting for panel size and appointment
volume. In their inbasket, they receive significantly more staff
messages and patient messages. The gender difference in
overall time spent in the EHR is consistent with the pattern
for inbasket and notes, but does not reach statistical
significance.
We undertook to distinguish among three possible expla-

nations for increased female inbasket time: a higher workload
for female PCPs in which staff and patients of all genders

contact female physicians more frequently; female PCPs
spend more time because they are less efficient; or a higher
workload for female PCPs because their patient panels are
disproportionately female, and female patients require more
time.
Our data show that female PCPs receive significantly more

messages both from their patients and their staff than do male
PCPs (Table 3). This finding suggests gendered expectations
of physician accessibility, leading to a lower threshold to
contact a female physician than male physician. Such expec-
tations are consistent with previous research showing that
patients communicate differently towards female physicians
than towards males: patients speak more, make more partner-
ship statements, and disclose more medical information to
female physicians than to male physicians.11–14 Previous lit-
erature also has demonstrated differences in patient expecta-
tions of physician communication style based on the physician
gender, drawing on stereotypical gender norms.11, 15–17 Gen-
dered expectations and practice styles may contribute to time
pressure during visits and excess work hours, that in turn affect

Figure 2. Time spent in inbasket by physician gender and the percentage of female patients in the panel. Note: Figure shows one data point per
physician where the monthly observations have been collapsed to the physician level by taking the mean of the monthly observations. The
regression lines are estimated on the collapsed data. The comparable slopes and p-values for a regression of inbasket time on panel percent
female using the individual monthly observations are 3.5 (95% CI −15.2 to 22.2, p-value=.72) for male MDs and −12.4 (95% CI −21.5 to −3.3, p-

value =0.01) for female MDs.

Figure 3. Time spent in notes per month by patient gender. Note: Figure shows one data point per physician where the monthly observations
have been collapsed to the physician level by taking the mean of the monthly observations. The regression lines are estimated on the collapsed
data. The comparable slopes and p-values for a linear regression of monthly notes hours on panel percent female using the individual monthly
observations are −3.4 (95% CI −37.6 to 30.8, p-value=.85) for male MDs and −32.6 (95% CI −57.9 to −7.3, p-value =0.01) for female MDs.
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burnout rates.23 Our study demonstrates that these gendered
patterns of communication with physicians appear within the
EHR, in the volume of messages from both patients and staff.
Despite increased message volume, we found that there were
no significant differences in the time female physicians took to
respond to patient or staff messages (Table 4).
Our data do not support the hypothesis that female physi-

cians simply are slower at doing the equivalent work as their
male colleagues. We found strong gender differences in Epic
activities that would be most affected by patient and staff
expectations, such as messages and phone calls. In contrast,
Epic activities related to work tasks, such as orders and clinical
review, showed no significant gender differences (Table 2).
These findings agree with evidence from Gupta and col-
leagues who found that female physicians used more Epic
documentation efficiency tools than did male physicians.1

Although we did not examine use of documentation efficiency
tools in our population, if a similar pattern held it would
suggest that if female physicians did not have this added
efficiency, the time difference between male and female phy-
sicians would be even greater.
Finally, our data do not support the hypothesis that the

increased EHR time for female PCPs is explained by the
higher percentage of female patients in their panels. Previous
research has found that female patients askmore questions and
make more emotional statements than do male patients.24

Female patients might also have different psychosocial or
medical complexity than male patients. Because panel patient
gender composition tracks so closely with PCP gender (Ta-
ble 1, Fig. 1), it is challenging to separate out the effects of
patient and PCP gender. In order to explore whether differ-
ences in EHR time by physician gender could be explained by
differences in the percentage of female patients in physician
panels, we examined patterns of inbasket and notes time
within female PCPs and within male PCPs. If each female

patient required more physician time, then within male or
female PCPs, one would expect to see higher inbasket and
notes time as the percent of female patients increased. How-
ever, higher percentages of female patients in PCP panels did
not correlate with increasing time in the inbasket or in notes for
either female or male physicians. In fact, for female PCPs,
there was a decrease in time spent as the female patient
percentage increased (Figs. 2 and 3). This finding raises the
possibility that the small group of male patients of female
physicians have particularly time-consuming communication
patterns.
In addition to increased inbasket time, we found that female

physicians spent significantlymore time in notes than did male
physicians (Table 2). This finding is consistent with previous
research showing a difference in note length by physician
gender.1

Primary care physicians spend a large portion of their time
engaged in work outside of the in-person office visit.25, 26 A
2017 study found that full-time PCPs spent 5.9 h of an 11.4-h
workday in the EHR; of this EHRwork, inbasket management
accounted for 85 min.27 Inbasket time is particularly high for
adult PCPs, who spend approximately twice as long on
inbasket messages as do pediatricians.28

The clerical burden and time pressure associated with use of
the EHR have been shown to contribute to physician burnout
and intention to leave clinical practice.29, 30 In particular, one
study found that receiving an above-average number of EHR
system-generated inbasket messages was associated with in-
creased probability of burnout and intent to reduce clinical
work hours; interestingly, spending more time on EHR notes
was not associated with these outcomes.31

The increased time that female primary care physicians
spend working in the EHR inbasket and notes may contribute
to their higher burnout rate. Studies have consistently found
that the prevalence of burnout is higher among female

Table 3. Differences in Staff and Patient Messages Received per Month by Physician Gender

Activity Mean (SD)
Monthly count
Female MDs

Mean (SD)
Monthly count
Male MDs

Difference1 Percent difference Regression adjusted
difference1, 2

Value (95% CI) p-value Value (95% CI) p-value

Staff messages 51.0 (33.2) 41.2 (26.5) 9.9 (0.4 to 19.3) 0.04 24% 9.6 (1.1 to 18.2) 0.03
Patient messages 259.9 (142.7) 206.5 (161.9) 53.4 (0.0 to 106.8 ) 0.05 26% 51.5 (16.3 to 86.6) 0.004

1Robust standard errors clustered by MD
2Adjusted for appointments per month and panel size

Table 4. Differences in Turnaround Time to Respond, in Days, by Physician Gender

Activity Mean (SD)
Turnaround time
Female MDs

Mean (SD)
Turnaround time
Male MDs

Difference1 Percent difference Regression adjusted
difference1, 2

Value (95% CI) p-
value

Value (95% CI) p-
value

Staff messages* 3.8 (4.1) 4.3 (5.0) −0.5 (−1.8 to 0.7) 0.40 −12% −0.5 (−1.8 to 0.7) 0.40
Patient messages* 4.0 (4.2) 4.9 (6.2) −1.0 (−2.7 to 0.7) 0.27 −19% −1.0 (−2.7 to 0.7) 0.26

*Winsorized above 14
1Robust standard errors clustered by MD
2Adjusted for appointments per month and panel size
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physicians than male physicians by 20 to 60%. 4, 32 In a 2018
nationwide survey by Medscape of 15,543 physicians across
29 specialties, 48% of female physicians versus 38% of males
reported burnout; likewise, burnout rates in primary care phy-
sicians are high, with 46% and 47% burnout rates among
internists and family medicine physicians, respectively.33 At
the Brigham and Women’s Hospital, female primary care
physicians have a burnout rate of 57% versus 42% of male
PCPs (unpublished communication, 2019). Understanding the
causes of an increased EHRworkload is therefore important in
order to develop successful mitigation strategies for burnout in
female physicians.
This study has implications for potential practical solutions

to reducing gender differences in electronic health record time
among PCPs. EHR usage data not only can contribute to
predicting physician risk for distress, burnout, and intent to
cut back or leave practice, but can also be used to inform
potential solutions including expectations for patient-
scheduled hours and appropriate support systems.34

Claytor and Grant propose that the solution lies in “training
new physicians on optimal time management to empower them
to balance manifold time constraints with minimal necessary
documentation.”3 However, our study suggests that the in-
creased time that female PCPs spend in the EHR is not due to
over-documentation or lack of computer proficiency, but rather
stems from the increased requests that patients and staff make of
female PCPs. Additionally, this study suggests that providing
compensation to physicians based on their percentage of female
patients is likely an imperfect solution to the increasedworkload
faced by female PCPs. Instead, developing support systems and
team-based care to respond to inbox messages offers a potential
avenue to mitigate burnout in female physicians.
This study has several limitations. First, it was conducted in a

single academic medical center and may not reflect patterns
among other types of primary care practices. Second, it included
only EHR data without individual time/motion observation.
EHR record logged actions may not exactly capture physician
clinical activities.35 Third, it included only physician-level data
and not patient-level data. In previous research, while female
physicians reported similar numbers of medically complex
patients, they reported greater numbers of psychosocially com-
plex and frustrating patients.3 Patient-level data would enable
further evaluation of whether patient complexity explains the
gender differences in EHR care, and whether adjusting panel-
size expectations for patient complexity would reduce gender

differences in workload. Fourth, we used the hospital physician
database to identify physician gender, which at the time of this
study required respondents to categorize themselves as either
male or female; therefore, we could not capture information on
physicians who were transgender or nonbinary; similar limita-
tions at the time applied to available patient gender (legal gender
as listed in Epic).
In sum, we found that the increased time that female pri-

mary care physicians spend working in the EHR inbasket is
due to the higher volume of staff messages and patient advice
requests they receive. Our study did not directly measure
burnout, which may be affected by the differences in EHR
workload that we found. Future studies could directly test the
relationship between patterns of inbasket use and physician
burnout, as well as the impact of interventions to decrease
inbasket message volume. Development of strategies to pro-
vide equitable support for female PCPs is needed in order to
provide patient-centered care while decreasing the high rate of
burnout among female PCPs.
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