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Abstract
Background: Telehealth use, including video visits and secure messages, expanded significantly in Veterans Health Adminis-
tration (VHA) primary care during the COVID-19 pandemic. However, primary care provider (PCP) burnout also increased
during this period. Each modality may have affected primary care workloads differently (either by substituting for or comple-
menting in-person visits) and thereby had varying effects on PCP burnout.
Objective: This study aims to examine the associations between PCP burnout and the volumes of video visits and secure
messages within the health care systems in which the PCPs practiced.
Methods: This study examined the associations between telehealth modalities (ie, video visits and secure messages) and
burnout as reported by 17,034 PCPs in 138 health care systems in VHA from 2020 to 2023. Individual-level data were
obtained from annual cross-sectional surveys, and health care system–level data were drawn from administrative data sources.
We created logistic regression models using generalized estimating equations to analyze the relationships between individual-
level PCP burnout and average volumes of health care system–level video visits and secure messages per 1000 patients,
controlling for age, sex, race or ethnicity, and VHA tenure as well as health care system complexity and year. We then
predicted the marginal means of PCP burnout by video visit or secure message volume, based on the model results.
Results: From 2020 to 2023, average PCP burnout, across repeated, annual cross-sections, increased from 42.1% to 52.7%
(survey response rates of 68%‐74%). Most survey respondents were aged 50 years and above (9607/17,034, 56.40%), female
(10,189/17,034, 59.82%), non-White (9460/17,034, 55.54%), and with less than 10 years of tenure in the VHA (10,990/17,034,
64.52%). Over these 4 years, median annual video visits per 1000 patients in health care systems increased from 15.9 (IQR
8.4-25.5) to 227.6 (IQR 127.1-320.7), and median annual secure messages per 1000 patients increased from 23.4 (IQR
9.4-65.5) to 35.3 (IQR 11.0-87.0). In our fully adjusted models, video visit volumes in a health care system were not related
to burnout, but secure message volumes were related to burnout. Burnout was significantly higher among PCPs in health
care systems receiving additional secure messages per 1000 patients (odds ratio 1.001, 95% CI 1.000-1.002). On average,
PCP burnout increased by 1% point for each additional increase of 43.7 (95% CI 14.0-73.4) secure messages in a health care
system.
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Conclusions: Video visit volumes in a health care system were not associated with PCP burnout, but secure message volumes
were associated with PCP burnout. As video visits and secure messages continue to grow, solutions to better manage message
volume (eg, automation and provider-led quality improvement) are needed to mitigate the concurrent rise in PCP burnout.
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Introduction
Background
Burnout among primary care providers (PCPs) in the United
States has long been persistently high [1-6] and has recently
been recognized as a national crisis [7,8]. Drivers of burnout
are multifactorial, including excessive workloads or work
hours, poor leadership quality, weak team structure, and high
clerical or administrative burden, including the complex-
ity and time-intensiveness of electronic health care record
systems [2,4]. Telehealth in primary care has expanded
dramatically during [9] and after [10] the COVID-19
pandemic, but it is unknown if, like electronic health care
records, those visits affected PCP burnout.

Telehealth in primary care in the Veterans Health
Administration (VHA), including synchronous video visits
and asynchronous secure patient messages, has grown
significantly since the pandemic. Video visits increased by
2 to 6 times during the early pandemic, and secure message
use increased by about 50% [11]. Even as in-person care
stabilized in 2023, patients still attended about 60,000 video
primary care visits per month in the VHA [12]. Patients
are generally satisfied with video visits [13,14] and secure
messages [15] in primary care, but PCPs’ perceptions of these
technologies are more mixed [16-18]. Video visits are direct,
synchronous patient care, so they may act as substitutes to
in-person visits. On the other hand, secure messaging is
asynchronous, and it may complement or add to video, phone,
or in-person visits.

This complementary nature of messaging can lead to an
increase in workload with the rapid expansion of telehealth
services [19], adding to the already long list of administrative
tasks (eg, placing orders, writing prescriptions, and review-
ing clinical notes) undertaken by PCPs [20]. Virtual video
visits may be less likely to increase the workload, as they
substitute for in-person visits. As previously shown, workload
and administrative burden are associated with PCP burnout
[2,4]. The unstructured and potentially unlimited nature of
secure messages may also harm work control and therefore
increase burnout. According to the job demands-resources
model of burnout, job demands (eg, workloads) and resources
(eg, work control) compete to harm and motivate workers,
ultimately resulting in burnout if the demands are too high
[21,22]. In this study, we hypothesize that increases in secure
messaging, but not video visits, may also be associated with
an increase in PCP burnout.

Telehealth use in VHA varies by health care system [11],
due to health care system–level policies that promote or

discourage the use of telehealth, a variation in the offering
of telehealth appointments to patients by scheduling clerks
and PCPs, and differences in telehealth demand created by
differences in in-person appointment availability. Therefore,
we chose to model telehealth use at the health care system
level to account for these differences in policies, personnel,
and preferences.
Objectives
Video visit and secure messages volumes increased dramati-
cally during the COVID-19 pandemic, but their effects on
primary care workload, and therefore burnout, may not be
equivalent. Here, we present the first and largest national
analysis of telehealth use and burnout in primary care,
using a survey of over 17,000 PCP responses, to understand
how clinician burnout varies by telehealth modality. Study
objectives were (1) to examine the changes in video visits
and secure messages handled by PCPs during and after the
COVID-19 pandemic and (2) to analyze the relationships
between PCP burnout and the average volume of video visits
and secure messages in the health care system in which they
practiced.

Methods
Study Design
We analyzed repeated cross-sectional data from 17,034
survey responses from PCPs in 138 health care systems (ie,
hospitals and related outpatient clinics) in the VHA from
fiscal year (FY) 2020‐2023 (FYs run from October of the
previous year to September of the current year). The data
contained individual-level survey responses (level 1) and
health care system–level telehealth volume (level 2). Only
complete cases were analyzed, and any with missing data
were dropped.
Data Sources and Sample Description
Our data sources included the Corporate Data Warehouse
(CDW) [23] and the VHA All Employee Survey (AES)
[24]. The CDW is a national VHA database that contains
patient, clinical, enrollment, benefits, administrative, and
financial data. The AES is an annual, VHA-wide survey of
employee attitudes, usually administered in June (the FY
2020 administration was delayed until September). Response
rates across the VHA were 70% in FY 2020, 68% in FY
2021, 70% in FY 2022, and 74% in FY 2023. Response
volumes varied by year, and we included data from 3921
PCPs in FY 2020, 4296 PCPs in FY 2021, 4237 PCPs in FY
2022, and 4490 PCPs in FY 2023. The survey responses were
anonymized and cross-sectional and may have been generated
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by different or the same respondents in each year. Our sample
included physicians (MDs and DOs), physician assistants, and
nurse practitioners who identified themselves as part of a
primary care team (in the VHA, a Patient Aligned Care Team
[PACT]).
Outcome: Individual PCP Burnout (Level
1)
The main outcome for this study was PCP burnout, as
evaluated by 2 single-item measures for emotional exhaustion
(“I feel burned out from my work”) and depersonalization
(“I worry that this job is hardening me emotionally”) in the
AES. These measures, adapted from the Maslach Burnout
Inventory, were assessed using symptom frequency on a
7-point scale (never, a few times a year or less, once a month
or less, a few times a month, once a week, a few times a
week, or every day). Burnout was operationalized as a binary
outcome using the previously validated [25,26] and standard
[1] method of defining burnout as reporting symptoms for
either measure once a week or more (1=once a week, a few
times a week, or every day; 0=never, a few times a year or
less, once a month or less, or a few times a month).
Exposures: Video Visit and Secure
Message Volumes Within Health Care
Systems in Which PCPs Practiced (Level
2)
Our main exposures were the average numbers of video
visits and secure messages per 1000 primary care patients
per health care system and year. We selected 1000 primary
care patients as the unit of measure, representing an average
panel size for one full-time PCP in the VHA. Telehealth
volumes of video visits and secure patient messages were
drawn from CDW data and aggregated to the VHA health
care system in which an individual PCP respondent prac-
ticed. PCP responses were anonymized and could not be
linked with individual PCPs and their telehealth practices;
therefore, we first aggregated total visit counts at the PCP
level and then further aggregated them to the health care
system level. If PCPs visited multiple health care systems, we
assigned them to the one health care system in which they
most frequently practiced each year. As a result, video visit
and secure message volume exposures represented aggrega-
ted annual averages of telehealth volumes in health care
systems in which individual PCPs practiced, which may or
may not reflect actual PCP telehealth use. However, as noted
earlier, telehealth use in the VHA is promoted or discour-
aged at the health care system level, and so we found it
appropriate to model telehealth use as this level. The use
of video modality was identified using primary care clinic
codes 648 and 679 and a current procedural terminology
modifier for synchronous telemedicine service. The use of
secure messages was identified using primary care clinic
codes 189, 646, 647, 694, 695, 696, 698, 718, and 719
(Table S1 in Multimedia Appendix 1). To calculate annual
visit or message counts per capita, we divided the number
of video visits or secure messages by 1000 primary care
patients per health care system and year. Both measures were

continuous. Video visits were then modeled by quartiles: first
quartile (0‐38.2 visits); second quartile (38.2‐140.1 visits);
third quartile (140.1‐270.0 visits); and fourth quartile (>270.0
visits).
Controls

Individual (Level 1)
This study used AES data to control for PCP characteris-
tics that have been previously associated with self-reported
burnout; specifically, age (30-39, 40-49, 50‐59, and ≥60
years); sex (male, female, and other or unknown); race or
ethnicity (non-Hispanic White, non-Hispanic Black, non-
Hispanic Asian, non-Hispanic other, non-Hispanic unknown,
and Hispanic; race was significantly related to burnout in
previous analyses of VHA PCPs [27,28]); and VHA tenure
(less than or equal to 2 years, between 2 and 10 years,
between 10 and 20 years, and ≥20 years) were included at
the individual level.

Health Care System (Level 2)
Because health care system complexity may predict telehealth
use, we controlled for this using a 3-category variable, the
Veterans Health Administration Facility Complexity Model
[29]. Group 1 health care systems (high complexity) typically
have medium to high patient volumes, medium- to high-
risk patients, more complex clinical programs, and medium
to large teaching and research programs. Group 2 health
care systems (medium complexity) typically have medium
volume, low-risk patients, few complex clinical programs,
and small or no teaching and research programs. Group 3
health care systems (low complexity) are similar to group 2
systems but with low patient volume and few or no complex
clinical programs [30]. We also included the survey adminis-
tration year (FY 2020, FY 2021, FY 2022, and FY 2023) as a
fixed-effect control.
Statistical Analysis
Logistic regression models using a generalized estimating
equations approach were used to examine the associa-
tions between PCP burnout and video visits and secure
message volumes at their respective health care systems,
controlling for provider age, sex, race or ethnicity, VHA
tenure, health care system complexity, and year. Provider
characteristics were modeled at the individual level, while
video visit and secure message volumes and health care
system complexity were modeled at the health care system
level. Predictive marginal mean proportions of burnout for
a range of video visit and secure message volumes were
also calculated using model results. The pairwise compar-
isons of these marginal estimates of burnout were made
by the 0th, 75th, and 90th percentiles of video visit and
secure message volumes.

In sensitivity analyses, we added health care system–level
team staffing ratios and PCP staffing ratios as covariates.
Teams were considered fully staffed if they had at least 3 staff
(nurses, nursing assistants, and medical support assistants) per
PCP, and health care systems were coded as better staffed
(50%‐100% full staffing) or very understaffed (<50% full
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staffing). Health care systems were considered to be fully
staffed with PCPs if the expected-to-observed panel size was
≥1.2, accounting for provider type (MD vs nurse practitioner
or physician assistant) and provider time off, as previously
described by O’Shea et al [31]. Health care systems that were
not fully staffed had ratios less than 1.2.

Additional subgroup analyses were also conducted by sex
for each model. Z tests for coefficient comparisons were used
to compare odds ratios (ORs) between the male and female
models.

For all models, we determined significance by using a
2-tailed α of .05 and analyzed data in Stata (version 18.0;
StataCorp).
Ethical Considerations
This project was part of an ongoing VHA quality improve-
ment (nonresearch) effort and exempt from institutional
review board review under 45 CFR 46.104(d)(5). The work
was carried out as a quality improvement evaluation under
the terms of a signed attestation of nonresearch from the
VHA Office of Primary Care. This VHA documentation
ensures that work not carried out under a human subjects
protocol is part of institutionally sanctioned quality improve-
ment activities. Informed consent was not applicable to this
analysis as it was a secondary analysis of survey data and
designated as nonresearch. All Employee Survey responses
were anonymous and could not be linked to identifying
information outside of the survey. Survey responses were

voluntary and respondents were not compensated for their
participation.

Results
Overview
Nearly 50% of PCPs were burned out during our period of
analysis, and that burnout increased from 42.1% in FY 2020
to 52.7% in FY 2023 across repeated, annual cross-sections
(Figure 1). Across all years, burnout was generally higher
among middle-aged (40‐59 years), White, female, and early
career PCPs, as well as among those who worked in less
complex health care systems (Table 1). Video visits per PCP
at the health care system level (Figure 1) increased by an
order of magnitude from a median of 15.9 (IQR 8.4‐25.5) per
1000 patients in FY 2020 to a median of 227.6 (IQR 127.1‐
320.7) per 1000 patients in FY 2023. Secure messages at the
health care system level increased by 50% from a median of
23.4 (IQR 9.4‐65.5) per 1000 patients in FY 2020 to 35.3
(IQR 11.0‐87.0) per 1000 patients in FY 2023. Video visits
peaked in FY 2021 (median 251.5, IQR 157.4‐279.7 per 1000
patients) and secure messages peaked in FY 2022 (median
46.8, IQR 16.5‐127.8 per 1000 patients) across health care
systems. Over the entire 4-year study period, the median
video visit volume was 183.2 (IQR 66.9‐323.0) per 1000
patients and the median secure message volume was 37.8
(IQR 13.7‐92.93) per 1000 patients.

Figure 1. Burnout, video visits, and secure messages among Veterans Health Administration primary care providers by fiscal year. The figure depicts
annual averages with 95% CIs at the health care system level. (A) Unadjusted trend of burnout by year. (B) Unadjusted trend of video visits and
secure messages by year.
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Table 1. Characteristics of Veterans Health Administration (VHA) primary care providers in the fiscal years 2020 to 2023 (N=17,034).

Characteristics
Providers reporting
burnout (n=8574)

Providers reporting no
burnout (n=8460) Total (N=17,034) P valuea

Age group (y), n (%) <.001
  30‐39 1418 (16.5) 1278 (15.1) 2696 (15.8)
  40‐49 2433 (28.3 2298 (27.2) 4731 (27.8)
  50‐59 3426 (40.0) 3314 (39.2) 6740 (39.6)
  ≥60 1297 (15.1) 1570 (18.6) 2867 (16.8)
Sex, n (%) <.001
  Male 2998 (35.0) 3367 (39.8) 6365 (37.4)
  Female 5255 (61.3) 4934 (58.3) 10,189 (59.8)
  Other or unknown 321 (3.7) 159 (1.9) 480 (2.8)
Race or ethnicity, n (%) <.001
  Hispanic 665 (7.8) 630 (7.4) 1295 (7.6)
  Non-Hispanic Asian 1254 (14.6) 1495 (17.7) 2749 (16.1)
  Non-Hispanic Black 490 (5.7) 554 (6.5) 1044 (6.1)
  Non-Hispanic other 2163 (25.2) 1947 (23.0) 4110 (24.1)
  Non-Hispanic White 3863 (45.1) 3711 (43.9) 7574 (44.5)
  Non-Hispanic unknown 139 (1.6) 123 (1.5) 262 (1.5)
VHA tenure (y), n (%) <.001
  <2 1569 (18.3) 1908 (22.6) 3477 (20.4)
  2 to <10 4013 (46.8) 3500 (41.4) 7513 (44.1)
  10 to <20 2093 (24.4) 1944 (23.0) 4037 (23.7)
  ≥20 899 (10.5) 1108 (13.1) 2007 (11.8)
Health care system complexity, n (%) .007
  High 6811 (79.4) 6869 (81.2) 13,680 (80.3)
  Medium 909 (10.6) 855 (10.1) 1764 (10.4)
  Low 854 (10.0) 736 (8.7) 1590 (9.3)

aPearson chi-square test was used to generate P values for differences between categories.

Across the 4-year study period, burned-out PCPs practiced
in health care systems with higher video visits per 1000
patients (median 195.1, IQR 81.4‐332.7) than those who did
not report burnout (median 170.0, IQR 45.3‐317.5; Wilcoxon
rank-sum test: P<.001). Burned-out PCPs also practiced in
health care systems with higher secure messages per 1000
patients (median 40.2, IQR 15.0‐97.2) than those without
burnout (median 36.7, IQR 13.0‐77.0; Wilcoxon rank-sum
test: P<.001).
Adjusted Model Results
In our fully adjusted models (Table 2), each additional
secure message per 1000 patients in health care systems was
related to a 0.1% increase in burnout (OR 1.001, 95% CI
1.000-1.002) among practicing PCPs. The volume of video

visits in health care systems was not significantly related
to burnout among practicing PCPs in any quartile of visit
volumes. Burnout among all PCPs, in the secure message
model, was higher among cross-sections in FY 2021 (OR
1.39, 95% CI 1.28-1.51), in FY 2022 (OR 1.53, 95% CI
1.39-1.69), and in FY 2023 (OR 1.40, 95% CI 1.13-1.74),
than in FY 2020. PCP and team staffing ratios at the health
care system level are described in Table S2 in Multimedia
Appendix 1, and fully adjusted model results with these
additional covariates are shown in Table S3 in Multimedia
Appendix 1. ORs for the associations between PCP burn-
out and video visit or secure message volumes in health
care systems were unchanged (secure messages) or remained
nonsignificant (video visits) from those found in the main
analytic models.
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Table 2. Odds ratios (ORs) and 95% CIs of burnout among the Veterans Health Administration (VHA) primary care providers using logistic
regression in fiscal years 2020 to 2023 (N=17,034).
Characteristics Individual burnout (n=17,034 in 138 healthcare systems), OR (95% CI)

Video visit model Secure message model
Exposures
  Health care system–level video visit per 1000 patients
   First quartile (0‐38.2 visits) Reference —a

   Second quartile (38.2‐140.1 visits) 1.01 (0.83-1.24) —

   Third quartile (140.1‐270.0 visits) 0.97 (0.77-1.23) —

   Fourth quartile (>270.0 visits) 1.02 (0.79-1.32) —

  Health care system–level secure messages per 1000
patients

— 1.001b (1.000-1.002)

Controls
  Fiscal year
   2020 Reference Reference
   2021 1.43b (1.15-1.77) 1.39c (1.28-1.51)
   2022 1.59c (1.28-1.97) 1.53c (1.39-1.69)
   2023 1.43d (1.05-1.95) 1.40b (1.13-1.74)
  PCPe age (y)
   30‐39 Reference Reference
   40‐49 0.91 (0.80-1.03) 0.90 (0.80-1.02)
   50‐59 0.90 (0.79-1.03) 0.90 (0.78-1.02)
   ≥60 0.74c (0.63-0.88) 0.74c (0.62-0.88)
  PCP sex
   Male Reference Reference
   Female 1.17c (1.08-1.26) 1.17c (1.09-1.27)
   Other or unknown 1.93c (1.53-2.45) 1.93c (1.52-2.44)
  PCP race or ethnicity
   Hispanic 0.97 (0.81-1.15) 0.95 (0.80-1.13)
   Non-Hispanic Asian 0.78c (0.69-0.89) 0.78c (0.69-0.88)
   Non-Hispanic Black 0.84d (0.70-1.00) 0.82d (0.68-0.97)
   Non-Hispanic other 1.05 (0.80-1.37) 1.04 (0.79-1.36)
   Non-Hispanic White Reference Reference
   Non-Hispanic unknown 0.96 (0.77-1.20) 0.95 (0.76-1.19)
  PCP VHA tenure (y)
   <2 Reference Reference
   2-<10 1.42c (1.29-1.58) 1.42c (1.28-1.58)
   10-<20 1.41c (1.23-1.62) 1.41c (1.23-1.62)
   ≥20 1.11 (0.96-1.28) 1.13 (0.98-1.30)
  Health care system complexity
   High Reference Reference
   Medium 1.04 (0.92-1.18) 1.04 (0.93-1.17)
   Low 1.14 (0.94-1.37) 1.16 (0.96-1.39)

aNot available.
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bP<.01.
cP<.001.
dP<.05.
ePCP: primary care provider.

Subgroup analyses by sex are presented in Tables S4 and
S5 in Multimedia Appendix 1. Male PCPs with the second
and third quartiles of video visit volume were significantly
less likely to be burned out than female PCPs in those
categories (second quartile: P=.02; third quartile: P=.007).
The probability of PCP burnout by secure message volume in
a health care system did not differ by PCP sex but was still
significant within each sex.

In our predicted marginal estimates, burnout among PCPs
ranged from 48.8% (95% CI 47.0% to 50.5%) without any
secure messages per 1000 patients in a health care system
to 50.8% (95% CI 49.3% to 52.4%) for 92 secure mes-
sages (75th percentile of message volumes) to 53% (95%
CI 50.6% to 55.5%) for 191 secure messages (90th percen-
tile of message volumes). PCP burnout was significantly
different between each pairwise comparison of the 0th, 75th,
and 90th percentiles of secure message volumes in health
care systems (P=.004 for each comparison). On average, PCP
burnout increased by 1% point for each additional increase of
43.7 (95% CI 14.0-73.4) secure messages per 1000 patients
in a health care system. This increase in secure messages
represents the difference between the median and the 74th
percentile of message volumes. Burnout varied less widely by
video visit volume in a health care system, with 49.4% (95%
CI 47.1% to 51.7%) of PCPs being burned out without any
video visits per 1000 patients in a health care system to 50.7%
(95% CI 48.9% to 52.6%) of PCPs experiencing burnout with
323 video visits (75th percentile of visit volumes) to 51.6%
(95% CI 48.4% to 54.9%) of PCPs experiencing burnout with
527 video visits (90th percentile of visit volumes). Burnout
did not significantly differ between these percentiles of video
visit volumes in health care systems.

Burnout also varied by demographic characteristics. In this
secure message model, burnout was lower among providers
aged above 60 years (OR 0.74, 95% CI 0.62-0.88) compared
to those aged 30 years. Female (OR 1.17, 95% CI 1.09-1.27)
and other sex (OR 1.93, 95% CI 1.52-2.44) PCPs were
more burned out than male PCPs. Non-Hispanic Black (OR
0.82, 95% CI 0.68-0.97) and non-Hispanic Asian (OR 0.78,
95% CI 0.69-0.88) PCPs were less likely to be burned out
when compared to non-Hispanic White PCPs. Conversely,
PCPs with 2 to 10 years of VHA tenure (OR 1.42, 95% CI
1.28-1.58) and 10 to 20 years of VHA tenure (OR 1.41, 95%
CI 1.23-1.61) were more likely to be burned out than those
with less than 2 years of VHA experience.

Discussion
Principal Findings
Video visit and secure message use increased dramatically
in VHA health care systems during and after the COVID-19
pandemic, but PCP burnout also increased during this period

[6,32]. Our adjusted models show that only high secure
message volumes in health care systems were significantly
related to high levels of burnout among cross-sections of
PCPs practicing there. Our model predicted that the overall
burnout rate for PCPs would be associated, on average, with
an increase of 1% point for each additional 43.7 secure
messages per 1000 patients at the health care system level,
which is equivalent to moving from the median to the 74th
percentile of secure message volumes. Burnout in our sample
also had higher odds among female (vs male), older (vs
younger), non-Hispanic White (vs other races), and more
tenured (vs less tenured) providers.

To our knowledge, this is the first and largest analysis
of the association between PCP burnout and telehealth use.
Further research on these relationships is necessary, as our
dataset was limited by mixed individual- and health care
system–level variables, and our results may be incomplete
due to our lack of individual-level telehealth data. Yet, we
believe that our analysis is a good first step at understand-
ing how PCP burnout will be affected by future changes in
telehealth care.

The increased use of video visits during the pandemic was
generally well-received by PCPs [33-35], although there were
concerns that this modality could be technically challeng-
ing for patients and could reduce the quality of care deliv-
ered [36,37]. Video visits or “synchronous telemedicine” in
primary care may have been accepted by PCPs because, as
noted by a recent scoping review by Lindenfeld et al [38],
the modality offers a sufficient substitute to an in-person visit
while reducing travel and wait times and increasing access to
patients’ family and friends. However, this review noted that
video visits cannot sufficiently replace physical examination
and may present challenges to patients who have less access
or experience with technology, more chronic conditions, and
difficulties with verbal or written communication or the
English language. According to the job demands-resources
model, burnout is exacerbated by increased job demands (eg,
high workload) but can be mitigated by increased resources
(eg, work control) [21,22]. Video visits may have served as
a resource that helped PCPs manage the increased demands
they encountered during the COVID-19 pandemic.

On the other hand, secure messages have long been
considered an additional job demand in primary care, or a part
of “the work no one sees,” as defined by Dyrbye et al [20]
in their seminal analysis. VHA patients use secure messag-
ing for a wide variety of information- and communication-
based tasks [39,40], and this broad use of the modality may
mean that its use increases over time. Some recent estimates
by Arndt et al [41,42] found that PCPs in the University
of Wisconsin-Madison health care system spent an hour or
more a day on secure messages or their “inbox,” with that
time spent increasing over the course of the pandemic [42].
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Evidence on the association between secure message use and
subsequent in-person care is mixed. A panel study conducted
in a large private-sector health care system found that patients
who sent more messages had over 5% more in-person visits
[43]. However, a matched cohort study conducted in the VHA
has shown the opposite—patients who were using secure
messages had over 15% fewer face-to-face primary care visits
[44].

Therefore, it is unclear whether secure message use is
a complement or substitute to in-person visits, but that
distinction may not matter in the context of burnout. The
VHA mandates that 80% of PCP working hours are “booka-
ble” [45] or available for patient encounters. However, only
in-person, video, and phone visits, and not secure messages,
count as bookable hours. Some private-sector health care
systems, like the Cleveland Clinic [46] and UCSF Health
[47], do allow PCPs to bill patients or their insurance for
responding to secure messages in certain cases. If these
responses constitute “medical advice” with regard to their
complexity or time-to-completion, PCPs are allowed to bill
their responses as a short medical visit. Charging for these
messages could also reduce their use and encourage in-person
visits. In the VHA, the lack of bookable hour credit for secure
messages, and their unclear relationship with future visits,
could mean that secure messages, unlike video visits, are
related to increased job demands (eg, workload) and reduced
job resources (eg, work control) [21,22], and therefore worse
PCP burnout.

Female PCPs were more burned out than male PCPs
overall and within the second and third quartiles of video visit
volume. No sex differences in burnout were found in secure
message volume. The disparity in burnout between female
and male physicians is well established [7] and may reflect
differences in nonwork responsibilities [48] or discrimination
and a lack of civility in the workplace [28]. However, there
is also evidence that female physicians spend more time with
patients during visits and deal with more problems per visit
than male physicians [49]. Female physicians also deliver
more guideline-based care and use more empathy-based
language with patients [50]. In primary care, these behaviors
may result in different patient expectations for visits with
female PCPs, which could put additional pressure on female
PCPs to deliver more time-intensive or emotionally intensive
care, leading to burnout. As video visits may be substitutes
for in-person visits, even increases in seeing patients by video
could be associated with more female PCP burnout.
Limitations
This study had many strengths, including its analysis of
a large, national sample of PCPs from the largest integra-
ted health care system in the United States using repeated
annual data from a national health care database and an
annual survey with high response rates and stable year-to-
year items. However, there were several limitations in our
analyses, including the use of cross-sectional rather than
longitudinal data. First, the VHA AES contains no inter-
year identifiers, making longitudinal analyses impossible, but
response rates are similar across years, and AES respondents

are demographically similar to all VHA employees [51],
implying that repeated cross-sectional data are a reasonable
substitute for longitudinal data. Our analyses also look at
associations between burnout and video visit and secure
message volume by year, so intrayear relationships between
these variables may be equally well captured by cross-sec-
tional data, even if the respondents change. Second, our data
were mixed, with burnout data analyzed at the individual
level and video visit and secure message data analyzed at
the health care system level. Analyzing only individual-level
data was not possible due to the anonymity of the AES data.
Some health care systems may have independently promoted
or discouraged telehealth use. Therefore, our results show the
relationships between individual-level burnout and health care
system–level telehealth use and may under- or overstate these
relationships due to variations in individual PCP exposure
to telehealth. Exploring the associations between PCP-level
burnout and video visit and secure message volumes may
be appropriate for a future study that collects individual
PCP data. Third, these analyses are primarily a result of
between-facility associations such that facilities with greater
secure message volumes are associated with greater burnout.
As a result, there may be additional confounding factors
that are not accounted for in our analyses that explain the
volume-burnout associations. These additional factors could
include variables like individual-level patient complexity,
workloads, or administrative burden. However, health care
system complexity and a normalized PCP panel size (video
visits or secure messages per 1000 patients) may approximate
patient complexity and overall or administrative workload for
the average PCP.
Future Research
Improving PCP burnout related to secure messages could
involve a variety of solutions, including message inbox
automation and rule-based triaging [52], giving PCPs
protected time to manage their messages [53], or some
other workplace redesign [54]. First, rule-based triaging may
simply reduce unnecessary or duplicate messages. Atrius
Health, a Massachusetts-based private-sector health care
system, was able to reduce daily secure messages to PCPs
by 25% through eliminating or redirecting 30% to 98% of
messages in the following categories: scanned documents;
notes from other physicians; emergency or hospital admis-
sion, discharge, or transfer messages; prescription renewals;
laboratory results; and patient requests for medical advice
[52]. Second, charging patients for message use or allow-
ing PCPs to bill for their time may create an incentive to
cut down on messaging or replace messages with in-person
visits. As noted earlier, Cleveland Clinic [46] and UCSF
Health [47] have started to allow health care providers to bill
patients or their insurance for responding to secure messages.
However, the effects of workplace redesign and billing for
secure messages on reducing PCP burnout have not yet been
evaluated. Future research is necessary to determine if these
interventions are effective at reducing burnout in practice.
Finally, some other workplace redesign may alleviate burnout
related to secure messaging. There is some evidence that
PCPs who participate in quality improvement interventions
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to change their workplace are less likely to be burned out
[55,56]. Implementing secure message training and support
for PCPs could also help improve message use and reduce
burnout. It is possible that some changes to secure messag-
ing not described here (eg, the use of artificial intelligence
for message summarization) are most effective at reducing
PCP burnout or that these changes vary by clinic. In such
cases, more flexible changes to the workplace may be more
effective in reducing PCP burnout [32], but this flexibility
would have to be weighed against the benefits of uniform
secure messages policies. Again, the effect of these flexible
workplace changes on PCP burnout needs to be evaluated in
future research.

Conclusions
The use of telehealth in VHA primary care increased
dramatically during the COVID-19 pandemic, but PCP
burnout also increased during this period. However, only the
increase in secure message volumes in health care systems,
and not video visits, was associated with this rise in burnout
among cross-sections of PCPs practicing in these systems. It
is possible that video visits acted as substitutes for in-person
visits, but that secure messages simply added to the PCP
workload. As telehealth use continues to rise in primary care,
more research is necessary to ensure that these technologies
are not associated with increased PCP burnout.

Acknowledgments
This work was supported by the VA Office of Connected Care (XVA 65-127, MPI CD-M & LBL), and the Primary Care
Analytics Team (PCAT) in the VHA Office of Primary Care. Data for this evaluation were developed by PCAT. EAA
(IK2HX003534) and LBL (IK2HX002867) were supported by a VA HSR Career Development Award.
Disclaimer
The views expressed are those of the authors and do not represent the views of the US Department of Veteran Affairs or the US
government.
Data Availability
The data analyzed in this study are not publicly available as they contain Veterans Health Administration (VHA) employee-
and patient-protected health information and personally identifiable information that must stay behind the VHA firewall. VHA
employees may obtain access to the data upon reasonable request to the corresponding author.
Authors’ Contributions
EAA contributed to conceptualization, investigation, methodology, project administration, supervision, and writing. CD-M
contributed to investigation, methodology, and writing. CKY contributed to data curation, formal analysis, software, and
writing. NJJ contributed to investigation, methodology, formal analysis, and writing. DER and SES contributed to investiga-
tion, supervision, and writing. LBL contributed to conceptualization, funding acquisition, investigation, methodology, project
administration, supervision, and writing.
Conflicts of Interest
None declared.
Multimedia Appendix 1
Methodological details and additional analyses.
[DOCX File (Microsoft Word File), 40 KB-Multimedia Appendix 1]
References
1. Rinne ST, Mohr DC, Swamy L, Blok AC, Wong ES, Charns MP. National burnout trends among physicians working in

the Department of Veterans Affairs. J Gen Intern Med. May 2020;35(5):1382-1388. [doi: 10.1007/s11606-019-05582-7]
[Medline: 32096080]

2. Abraham CM, Zheng K, Poghosyan L. Predictors and outcomes of burnout among primary care providers in the United
States: a systematic review. Med Care Res Rev. Oct 2020;77(5):387-401. [doi: 10.1177/1077558719888427] [Medline:
31736420]

3. Rotenstein LS, Torre M, Ramos MA, et al. Prevalence of burnout among physicians: a systematic review. JAMA. Sep
18, 2018;320(11):1131-1150. [doi: 10.1001/jama.2018.12777] [Medline: 30326495]

4. Dyrbye LN, Shanafelt TD, Sinsky CA, et al. Burnout among health care professionals: a call to explore and address this
underrecognized threat to safe, high-quality care. NAM Perspectives. 2017;7(7). URL: http://nam.edu/perspectives/?sf_
paged=7 [doi: 10.31478/201707b]

5. Shanafelt TD, Boone S, Tan L, et al. Burnout and satisfaction with work-life balance among US physicians relative to
the general US population. Arch Intern Med. Oct 8, 2012;172(18):1377-1385. [doi: 10.1001/archinternmed.2012.3199]
[Medline: 22911330]

6. Apaydin EA. Burnout in VA primary care. VA Health Systems Research. 2022. URL: https://www.hsrd.research.va.gov/
cyberseminars/catalog-upcoming-session.cfm?UID=4118 [Accessed 2025-08-27]

JOURNAL OF MEDICAL INTERNET RESEARCH Apaydin et al

https://www.jmir.org/2025/1/e68858 J Med Internet Res 2025 | vol. 27 | e68858 | p. 9
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=jmir_v27i1e68858_app1.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e68858_app1.docx
https://doi.org/10.1007/s11606-019-05582-7
http://www.ncbi.nlm.nih.gov/pubmed/32096080
https://doi.org/10.1177/1077558719888427
http://www.ncbi.nlm.nih.gov/pubmed/31736420
https://doi.org/10.1001/jama.2018.12777
http://www.ncbi.nlm.nih.gov/pubmed/30326495
http://nam.edu/perspectives/?sf_paged=7
http://nam.edu/perspectives/?sf_paged=7
https://doi.org/10.31478/201707b
https://doi.org/10.1001/archinternmed.2012.3199
http://www.ncbi.nlm.nih.gov/pubmed/22911330
https://www.hsrd.research.va.gov/cyberseminars/catalog-upcoming-session.cfm?UID=4118
https://www.hsrd.research.va.gov/cyberseminars/catalog-upcoming-session.cfm?UID=4118
https://www.jmir.org/2025/1/e68858


7. National Academies of Sciences, Engineering, Medicine. Taking Action Against Clinician Burnout: A Systems
Approach to Professional Well-Being. National Academies Press; 2019.

8. Department of Health and Human Services. Addressing Health Worker Burnout: The US Surgeon General’S Advisory
on Building a Thriving Health Workforce. Office of the Surgeon General (OSG); 2022. URL: https://www.hhs.gov/sites/
default/files/health-worker-wellbeing-advisory.pdf [Accessed 2025-08-29]

9. Ferguson JM, Jacobs J, Yefimova M, Greene L, Heyworth L, Zulman DM. Virtual care expansion in the Veterans Health
Administration during the COVID-19 pandemic: clinical services and patient characteristics associated with utilization. J
Am Med Inform Assoc. Mar 1, 2021;28(3):453-462. [doi: 10.1093/jamia/ocaa284] [Medline: 33125032]

10. Fischer SH, Predmore Z, Roth E, Uscher-Pines L, Baird M, Breslau J. Use of and willingness to use video telehealth
through the COVID-19 pandemic. Health Aff (Millwood). Nov 2022;41(11):1645-1651. [doi: 10.1377/hlthaff.2022.
00118] [Medline: 36343311]

11. Leung LB, Yoo C, Chu K, et al. Rates of primary care and integrated mental health telemedicine visits between rural and
urban veterans affairs beneficiaries before and after the onset of the COVID-19 pandemic. JAMA Netw Open. Mar 1,
2023;6(3):e231864. [doi: 10.1001/jamanetworkopen.2023.1864] [Medline: 36881410]

12. Ferguson JM, Wray CM, Van Campen J, Zulman DM. A new equilibrium for telemedicine: prevalence of in-person,
video-based, and telephone-based care in the Veterans Health Administration, 2019-2023. Ann Intern Med. Feb
2024;177(2):262-264. [doi: 10.7326/M23-2644] [Medline: 38252945]

13. Polinski JM, Barker T, Gagliano N, Sussman A, Brennan TA, Shrank WH. Patients’ satisfaction with and preference for
telehealth visits. J Gen Intern Med. Mar 2016;31(3):269-275. [doi: 10.1007/s11606-015-3489-x] [Medline: 26269131]

14. Powell RE, Henstenburg JM, Cooper G, Hollander JE, Rising KL. Patient perceptions of telehealth primary care video
visits. Ann Fam Med. May 2017;15(3):225-229. [doi: 10.1370/afm.2095] [Medline: 28483887]

15. Hassol A, Walker JM, Kidder D, et al. Patient experiences and attitudes about access to a patient electronic health care
record and linked web messaging. J Am Med Inform Assoc. 2004;11(6):505-513. [doi: 10.1197/jamia.M1593] [Medline:
15299001]

16. Lieu TA, Altschuler A, Weiner JZ, et al. Primary care physicians’ experiences with and strategies for managing
electronic messages. JAMA Netw Open. Dec 2, 2019;2(12):e1918287. [doi: 10.1001/jamanetworkopen.2019.18287]
[Medline: 31880798]

17. Samples LS, Martinez J, Beru YN, Rochester MR, Geyer JR. Provider perceptions of telemedicine video visits to home
in a veteran population. Telemed J E Health. Apr 2021;27(4):422-426. [doi: 10.1089/tmj.2020.0045] [Medline:
32634051]

18. Chang JE, Lindenfeld Z, Albert SL, et al. Telephone vs. video visits during COVID-19: safety-net provider perspectives.
J Am Board Fam Med. 2021;34(6):1103-1114. [doi: 10.3122/jabfm.2021.06.210186] [Medline: 34772766]

19. Holmgren AJ, Thombley R, Sinsky CA, Adler-Milstein J. Changes in physician electronic health record use with the
expansion of telemedicine. JAMA Intern Med. Dec 1, 2023;183(12):1357-1365. [doi: 10.1001/jamainternmed.2023.
5738] [Medline: 37902737]

20. Dyrbye LN, West CP, Burriss TC, Shanafelt TD. Providing primary care in the United States: the work no one sees.
Arch Intern Med. Oct 8, 2012;172(18):1420-1421. [doi: 10.1001/archinternmed.2012.3166] [Medline: 22911276]

21. Bakker AB, Demerouti E, Sanz-Vergel A. Job demands–resources theory: ten years later. Annu Rev Organ Psychol
Organ Behav. Jan 23, 2023;10(1):25-53. [doi: 10.1146/annurev-orgpsych-120920-053933]

22. Bakker AB, Demerouti E, Sanz-Vergel AI. Burnout and work engagement: the JD–R approach. Annu Rev Organ
Psychol Organ Behav. Mar 21, 2014;1(1):389-411. [doi: 10.1146/annurev-orgpsych-031413-091235]

23. Health Systems Research, Veterans Health Administration. Corporate data warehouse. VA Health Systems Research.
URL: https://www.hsrd.research.va.gov/for_researchers/cdw.cfm [Accessed 2023-08-27]

24. VA All Employee Survey. US Department of Veterans Affairs. URL: https://www.data.va.gov/stories/s/VA-All-
Employee-Survey-AES-/r32e-j4vj [Accessed 2023-08-27]

25. West CP, Dyrbye LN, Satele DV, Sloan JA, Shanafelt TD. Concurrent validity of single-item measures of emotional
exhaustion and depersonalization in burnout assessment. J Gen Intern Med. Nov 2012;27(11):1445-1452. [doi: 10.1007/
s11606-012-2015-7] [Medline: 22362127]

26. West CP, Dyrbye LN, Sloan JA, Shanafelt TD. Single item measures of emotional exhaustion and depersonalization are
useful for assessing burnout in medical professionals. J Gen Intern Med. Dec 2009;24(12):1318-1321. [doi: 10.1007/
s11606-009-1129-z] [Medline: 19802645]

27. Apaydin EA, Mohr DC, Hamilton AB, Rose DE, Haskell S, Yano EM. Differences in burnout and intent to leave
between women’s health and general primary care providers in the Veterans Health Administration. J Gen Intern Med.
Aug 2022;37(10):2382-2389. [doi: 10.1007/s11606-021-07133-5] [Medline: 34618305]

JOURNAL OF MEDICAL INTERNET RESEARCH Apaydin et al

https://www.jmir.org/2025/1/e68858 J Med Internet Res 2025 | vol. 27 | e68858 | p. 10
(page number not for citation purposes)

https://www.hhs.gov/sites/default/files/health-worker-wellbeing-advisory.pdf
https://www.hhs.gov/sites/default/files/health-worker-wellbeing-advisory.pdf
https://doi.org/10.1093/jamia/ocaa284
http://www.ncbi.nlm.nih.gov/pubmed/33125032
https://doi.org/10.1377/hlthaff.2022.00118
https://doi.org/10.1377/hlthaff.2022.00118
http://www.ncbi.nlm.nih.gov/pubmed/36343311
https://doi.org/10.1001/jamanetworkopen.2023.1864
http://www.ncbi.nlm.nih.gov/pubmed/36881410
https://doi.org/10.7326/M23-2644
http://www.ncbi.nlm.nih.gov/pubmed/38252945
https://doi.org/10.1007/s11606-015-3489-x
http://www.ncbi.nlm.nih.gov/pubmed/26269131
https://doi.org/10.1370/afm.2095
http://www.ncbi.nlm.nih.gov/pubmed/28483887
https://doi.org/10.1197/jamia.M1593
http://www.ncbi.nlm.nih.gov/pubmed/15299001
https://doi.org/10.1001/jamanetworkopen.2019.18287
http://www.ncbi.nlm.nih.gov/pubmed/31880798
https://doi.org/10.1089/tmj.2020.0045
http://www.ncbi.nlm.nih.gov/pubmed/32634051
https://doi.org/10.3122/jabfm.2021.06.210186
http://www.ncbi.nlm.nih.gov/pubmed/34772766
https://doi.org/10.1001/jamainternmed.2023.5738
https://doi.org/10.1001/jamainternmed.2023.5738
http://www.ncbi.nlm.nih.gov/pubmed/37902737
https://doi.org/10.1001/archinternmed.2012.3166
http://www.ncbi.nlm.nih.gov/pubmed/22911276
https://doi.org/10.1146/annurev-orgpsych-120920-053933
https://doi.org/10.1146/annurev-orgpsych-031413-091235
https://www.hsrd.research.va.gov/for_researchers/cdw.cfm
https://www.data.va.gov/stories/s/VA-All-Employee-Survey-AES-/r32e-j4vj
https://www.data.va.gov/stories/s/VA-All-Employee-Survey-AES-/r32e-j4vj
https://doi.org/10.1007/s11606-012-2015-7
https://doi.org/10.1007/s11606-012-2015-7
http://www.ncbi.nlm.nih.gov/pubmed/22362127
https://doi.org/10.1007/s11606-009-1129-z
https://doi.org/10.1007/s11606-009-1129-z
http://www.ncbi.nlm.nih.gov/pubmed/19802645
https://doi.org/10.1007/s11606-021-07133-5
http://www.ncbi.nlm.nih.gov/pubmed/34618305
https://www.jmir.org/2025/1/e68858


28. Apaydin EA, Rose DE, Yano EM, Shekelle PG, Stockdale SE, Mohr DC. Gender differences in the relationship between
workplace civility and burnout among VA primary care providers. J Gen Intern Med. Feb 2022;37(3):632-636. [doi: 10.
1007/s11606-021-06818-1] [Medline: 33904049]

29. Productivity and staffing guidance for specialty provider group practice. Veterans Health Administration; 2023. URL:
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=9130 [Accessed 2025-08-28]

30. National Academies of Sciences E, Medicine. Facilities Staffing Requirements for the Veterans Health Administration–
Resource Planning and Methodology for the Future. The National Academies Press; 2020:136. ISBN:
978-0-309-49291-1

31. O’Shea AMJ, Haraldsson B, Shahnazi AF, Sterling RA, Wong ES, Kaboli PJ. A novel gap staffing metric for primary
care in the Veterans Health Administration and implications for rural and urban clinics. J Ambul Care Manage.
2023;46(1):25-33. [doi: 10.1097/JAC.0000000000000429] [Medline: 35943352]

32. Apaydin EA, Leung LB. Burnout, turnover, and telehealth among VA pcps during the COVID-19 pandemic. VA Health
Systems Research; 2023.

33. Alkureishi MA, Choo ZY, Lenti G, et al. Clinician perspectives on telemedicine: observational cross-sectional study.
JMIR Hum Factors. Jul 9, 2021;8(3):e29690. [doi: 10.2196/29690] [Medline: 34184994]

34. Gold KJ, Laurie AR, Kinney DR, Harmes KM, Serlin DC. Video visits: family physician experiences with uptake during
the COVID-19 pandemic. Fam Med. Mar 2021;53(3):207-210. [doi: 10.22454/FamMed.2021.613099] [Medline:
33723819]

35. Malouff TD, TerKonda SP, Knight D, et al. Physician satisfaction with telemedicine during the COVID-19 pandemic:
the Mayo Clinic Florida experience. Mayo Clin Proc Innov Qual Outcomes. Aug 2021;5(4):771-782. [doi: 10.1016/j.
mayocpiqo.2021.06.006] [Medline: 34226884]

36. Kelly EL, Cunningham A, Sifri R, Pando O, Smith K, Arenson C. Burnout and commitment to primary care: lessons
from the early impacts of COVID-19 on the workplace stress of primary care practice teams. Ann Fam Med.
2022;20(1):57-62. [doi: 10.1370/afm.2775] [Medline: 35074769]

37. Gomez T, Anaya YB, Shih KJ, Tarn DM. A qualitative study of primary care physicians’ experiences with telemedicine
during COVID-19. J Am Board Fam Med. Feb 2021;34(Suppl):S61-S70. [doi: 10.3122/jabfm.2021.S1.200517]
[Medline: 33622820]

38. Lindenfeld Z, Berry C, Albert S, et al. Synchronous home-based telemedicine for primary care: a review. Med Care Res
Rev. Feb 2023;80(1):3-15. [doi: 10.1177/10775587221093043] [Medline: 35510736]

39. Shimada SL, Petrakis BA, Rothendler JA, et al. An analysis of patient-provider secure messaging at two Veterans Health
Administration medical centers: message content and resolution through secure messaging. J Am Med Inform Assoc.
Sep 1, 2017;24(5):942-949. [doi: 10.1093/jamia/ocx021] [Medline: 28371896]

40. Etingen B, Hogan TP, Martinez RN, et al. How do patients with mental health diagnoses use online patient portals? An
observational analysis from the Veterans Health Administration. Adm Policy Ment Health. Sep 2019;46(5):596-608.
[doi: 10.1007/s10488-019-00938-x] [Medline: 31065908]

41. Arndt BG, Beasley JW, Watkinson MD, et al. Tethered to the EHR: primary care physician workload assessment using
EHR event log data and time-motion observations. Ann Fam Med. Sep 2017;15(5):419-426. [doi: 10.1370/afm.2121]
[Medline: 28893811]

42. Arndt BG, Micek MA, Rule A, Shafer CM, Baltus JJ, Sinsky CA. More tethered to the EHR: EHR workload trends
among academic primary care physicians, 2019-2023. Ann Fam Med. 2024;22(1):12-18. [doi: 10.1370/afm.3047]
[Medline: 38253499]

43. Bavafa H, Hitt LM, Terwiesch C. The impact of e-visits on visit frequencies and patient health: evidence from primary
care. Manage Sci. Dec 2018;64(12):5461-5480. [doi: 10.1287/mnsc.2017.2900] [Medline: 33033417]

44. O’Shea A, Batten A, Hu E, Augustine M, Kaboli P. Association between secure messaging and primary care face‐to‐
face visits and phone visits. Health Serv Res. Aug 2020;55(S1):41. [doi: 10.1111/1475-6773.13382]

45. Outpatient clinic practice management. Veterans Health Administration; 2024. URL: https://www.va.gov/
vhapublications/ViewPublication.asp?pub_ID=8727 [Accessed 2025-08-28]

46. MyChart messaging. Cleveland Clinic. 2025. URL: https://my.clevelandclinic.org/online-services/mychart/messaging
[Accessed 2025-08-27]

47. Medical advice through MyChart messages: how it works and what it costs. UCSF Health. URL: https://www.ucsfhealth.
org/mychart/medical-advice-messages [Accessed 2025-08-27]

48. Lyubarova R, Salman L, Rittenberg E. Gender differences in physician burnout: driving factors and potential solutions.
Perm J. Jun 15, 2023;27(2):130-136. [doi: 10.7812/TPP/23.023] [Medline: 37303223]

JOURNAL OF MEDICAL INTERNET RESEARCH Apaydin et al

https://www.jmir.org/2025/1/e68858 J Med Internet Res 2025 | vol. 27 | e68858 | p. 11
(page number not for citation purposes)

https://doi.org/10.1007/s11606-021-06818-1
https://doi.org/10.1007/s11606-021-06818-1
http://www.ncbi.nlm.nih.gov/pubmed/33904049
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=9130
https://doi.org/10.1097/JAC.0000000000000429
http://www.ncbi.nlm.nih.gov/pubmed/35943352
https://doi.org/10.2196/29690
http://www.ncbi.nlm.nih.gov/pubmed/34184994
https://doi.org/10.22454/FamMed.2021.613099
http://www.ncbi.nlm.nih.gov/pubmed/33723819
https://doi.org/10.1016/j.mayocpiqo.2021.06.006
https://doi.org/10.1016/j.mayocpiqo.2021.06.006
http://www.ncbi.nlm.nih.gov/pubmed/34226884
https://doi.org/10.1370/afm.2775
http://www.ncbi.nlm.nih.gov/pubmed/35074769
https://doi.org/10.3122/jabfm.2021.S1.200517
http://www.ncbi.nlm.nih.gov/pubmed/33622820
https://doi.org/10.1177/10775587221093043
http://www.ncbi.nlm.nih.gov/pubmed/35510736
https://doi.org/10.1093/jamia/ocx021
http://www.ncbi.nlm.nih.gov/pubmed/28371896
https://doi.org/10.1007/s10488-019-00938-x
http://www.ncbi.nlm.nih.gov/pubmed/31065908
https://doi.org/10.1370/afm.2121
http://www.ncbi.nlm.nih.gov/pubmed/28893811
https://doi.org/10.1370/afm.3047
http://www.ncbi.nlm.nih.gov/pubmed/38253499
https://doi.org/10.1287/mnsc.2017.2900
http://www.ncbi.nlm.nih.gov/pubmed/33033417
https://doi.org/10.1111/1475-6773.13382
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=8727
https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=8727
https://my.clevelandclinic.org/online-services/mychart/messaging
https://www.ucsfhealth.org/mychart/medical-advice-messages
https://www.ucsfhealth.org/mychart/medical-advice-messages
https://doi.org/10.7812/TPP/23.023
http://www.ncbi.nlm.nih.gov/pubmed/37303223
https://www.jmir.org/2025/1/e68858


49. Hedden L, Barer ML, Cardiff K, McGrail KM, Law MR, Bourgeault IL. The implications of the feminization of the
primary care physician workforce on service supply: a systematic review. Hum Resour Health. Jun 4, 2014;12(32):32.
[doi: 10.1186/1478-4491-12-32] [Medline: 24898264]

50. Linzer M, Harwood E. Gendered expectations: do they contribute to high burnout among female physicians? J Gen
Intern Med. Jun 2018;33(6):963-965. [doi: 10.1007/s11606-018-4330-0] [Medline: 29435727]

51. National Center for Organizational Development. 2021 VA All Employee Survey (AES): U.S. Department of Veteran
Affairs: demographic comparison of AES respondents vs. VA onboard employees. Veterans Health Administration;
2021.

52. Fogg JF, Sinsky CA. In-basket reduction: a multiyear pragmatic approach to lessen the work burden of primary care
physicians. NEJM Catalyst. Apr 19, 2023;4(5). [doi: 10.1056/CAT.22.0438]

53. Murphy DR, Satterly T, Giardina TD, Sittig DF, Singh H. Practicing clinicians’ recommendations to reduce burden from
the electronic health record inbox: a mixed-methods study. J Gen Intern Med. Sep 2019;34(9):1825-1832. [doi: 10.1007/
s11606-019-05112-5] [Medline: 31292905]

54. Panagioti M, Panagopoulou E, Bower P, et al. Controlled interventions to reduce burnout in physicians: a systematic
review and meta-analysis. JAMA Intern Med. Feb 1, 2017;177(2):195-205. [doi: 10.1001/jamainternmed.2016.7674]
[Medline: 27918798]

55. Meredith LS, Batorsky B, Cefalu M, et al. Long-term impact of evidence-based quality improvement for facilitating
medical home implementation on primary care health professional morale. BMC Fam Pract. Aug 31, 2018;19(1):149.
[doi: 10.1186/s12875-018-0824-4] [Medline: 30170541]

56. Hung DY, Harrison MI, Truong Q, Du X. Experiences of primary care physicians and staff following lean workflow
redesign. BMC Health Serv Res. Apr 10, 2018;18(1):274. [doi: 10.1186/s12913-018-3062-5] [Medline: 29636052]

Abbreviations
AES: All Employee Survey
CDW: Corporate Data Warehouse
FY: fiscal year
odds ratio: OR
PCP: primary care provider
VHA: Veterans Health Administration

Edited by Javad Sarvestan; peer-reviewed by Armaan Jamal, Jacqueline Ferguson, Yevgeniy Feyman; submitted
05.12.2024; final revised version received 13.08.2025; accepted 14.08.2025; published 05.09.2025

Please cite as:
Apaydin EA, Der-Martirosian C, Yoo C, Rose DE, Jackson NJ, Stockdale SE, Leung LB
Secure Messages, Video Visits, and Burnout Among Primary Care Providers in the Veterans Health Administration:
National Survey Study
J Med Internet Res 2025;27:e68858
URL: https://www.jmir.org/2025/1/e68858
doi: 10.2196/68858

© Eric A Apaydin, Claudia Der-Martirosian, Caroline Yoo, Danielle E Rose, Nicholas J Jackson, Susan E Stockdale,
Lucinda B Leung. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 05.09.2025.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (https://creative-
commons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The complete
bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license
information must be included.

JOURNAL OF MEDICAL INTERNET RESEARCH Apaydin et al

https://www.jmir.org/2025/1/e68858 J Med Internet Res 2025 | vol. 27 | e68858 | p. 12
(page number not for citation purposes)

https://doi.org/10.1186/1478-4491-12-32
http://www.ncbi.nlm.nih.gov/pubmed/24898264
https://doi.org/10.1007/s11606-018-4330-0
http://www.ncbi.nlm.nih.gov/pubmed/29435727
https://doi.org/10.1056/CAT.22.0438
https://doi.org/10.1007/s11606-019-05112-5
https://doi.org/10.1007/s11606-019-05112-5
http://www.ncbi.nlm.nih.gov/pubmed/31292905
https://doi.org/10.1001/jamainternmed.2016.7674
http://www.ncbi.nlm.nih.gov/pubmed/27918798
https://doi.org/10.1186/s12875-018-0824-4
http://www.ncbi.nlm.nih.gov/pubmed/30170541
https://doi.org/10.1186/s12913-018-3062-5
http://www.ncbi.nlm.nih.gov/pubmed/29636052
https://www.jmir.org/2025/1/e68858
https://doi.org/10.2196/68858
https://www.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.jmir.org/
https://www.jmir.org/2025/1/e68858

	Secure Messages, Video Visits, and Burnout Among Primary Care Providers in the Veterans Health Administration: National Survey Study
	Introduction
	Background
	Objectives

	Methods
	Study Design
	Data Sources and Sample Description
	Outcome: Individual PCP Burnout (Level 1)
	Exposures: Video Visit and Secure Message Volumes Within Health Care Systems in Which PCPs Practiced (Level 2)
	Controls
	Statistical Analysis
	Ethical Considerations

	Results
	Overview
	Adjusted Model Results

	Discussion
	Principal Findings
	Limitations
	Future Research
	Conclusions



