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Abstract

In this retrospective cross-sectional study, we assessed sex differencesin in-basket messages generated by outpatient workflows
among internal medicine specialists as compared to relative value units; we found that female physicians had a greater burden

of in-basket work for each unit of paid clinical care.
(J Med Internet Res 2026;28:€79172) doi: 10.2196/79172
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Introduction

Female physicians in primary care receive higher volumes of
patient and staff messagesin the el ectronic health record (EHR)
in-basket [1,2]. However, little is known on whether sex
differences extend into medical specialties and impact on
workload disparities relative to compensated care. In this
cross-sectional study, we assessed sex differences in in-basket
messages generated by outpatient workflows among internal
medicine specialists as compared to rel ative value units (RV US).
We aimed to clarify whether female medical specidty physicians
experience disproportionately greater uncompensated el ectronic
work for each unit of paid clinical care.

Methods

Ethical Considerations

We followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) cross-sectional study
guidelines. The Mass General Brigham Institutional Review

https://www.jmir.org/2026/1/e79172

Board deemed the study exempt (2021P001356). Theinformed
consent requirement was waived because the study involved
secondary analysis of deidentified EHR dataand posed minimal
risk to participants. Participants did not receive compensation.
Although prior literature refers to “gender” differences, our
analysis examined sex differences, so we used the terms
“female” and “male” We conducted the study at a large,
academic medical center. All attending physicians actively
practiced in outpatient specialty practices with measurable
in-basket activity during the study period.

Study Procedures

We collected monthly, ambulatory in-basket physician dataand
patient characteristics for each attending physician’s patient
panel from Epic for January through March 2021 and normalized
monthly in-basket burden measures by monthly RV Us. Patients
are generally assigned to physicians based on availability and
patient preference. We obtained physician sex, academic rank,
and practiceyearsfrom the public institutional directory, which
reports sex as male or female; no physicians were listed as
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nonbinary. We categorized specialties as those including a
substantial procedural component (cardiol ogy, gastroenterology,
and pulmonology) versus those predominantly not procedural
(genetics, geriatrics, hematology, immunology, infectious
disease, nephrology, palliative care, rheumatology, and sleep
medicine).

Statistical Analysis

We compared continuous variables using Wilcoxon rank sum
tests, and categorical variables using chi-sgquare tests or Fisher
exact testswhen expected cell counts were small. To assess sex
differences in in-basket burden, we fit multivariable linear
regression models with in-basket outcomes as continuous
dependent variables, physician sex (femae vs male) as the
primary independent variable, and covariates that included
academic rank, yearsin practice, mean patient age, mean number
of problems per patient, and pand size. We included both
academic rank and yearsin practice to capture distinct aspects
of physician experience and considered collinearity diagnostics
as acceptable. We derived adjusted marginal means and sex
differences with 95% Cls from each model. We conducted an
analysis in the full sample and in a subgroup restricted to
nonprocedural specialties to assess robustness. We excluded
physicians with incomplete covariate data since comparisons
showed no meaningful differences between those with complete
versus incomplete in-basket data. We defined statistical
significance as 2-tailed P<.05 and performed analyses using
JMP (SAS Institute).

Results

Asshown in Table 1, of 384 physicians with baseline data, sex
wasreported for 367 (n=146 female; n=221 male); 17 physicians
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with missing sex were excluded from sex-based analyses.
Complete EHR in-basket datawere available for 304 physicians
(n=130 female; n=174 male). Of these, RVU information was
availablefor 296 physicians (n=124 female; n=172 male), who
were included in unadjusted RVU-normalized analyses.
Adjusted analyses included 257 physicians (n=108 female;
n=149 male) with complete covariate data.

Complete EHR in-basket burden data was available for 304
physicians (n=130 female; n=174 male). Physicians with
completein-basket datadid not differ meaningfully from those
with incomplete data with respect to physician sex, academic
rank, yearsin practice, or patient panel characteristics. Table 2
presents adjusted marginal meanswith 95% Clsfor female and
male physicians, along with adjusted sex differences and
associated P values. After adjustment for academic rank, years
in practice, and panel characteristics, female physicians
sustained higher RVU-normalized in-basket workloads than
male physicians, suggesting that these differencesare not driven
solely by differencesin theratio of physiciansin predominantly
procedural subspecialties. In multivariable linear regression
models, femal e physicians had higher adjusted mean daily total
in-basket time, time spent completing messages, and EHR time
outside 7 AM to 7 PM per RVU than male physicians. In
contrast, adjusted differencesin message counts were attenuated,
with the largest and most consistent sex differences observed
for staff messages per RVU. Significant differences in EHR
in-basket burden metrics by sex persisted in analysesincluding
all specialties and in analyses restricted to nonprocedural
specidties (Table S1 in Multimedia Appendix 1).
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Table 1. Internal medicine specialty physician, productivity, and patient panel characteristics.

Variables Female physicians Male physicians P value
RVUS? mean (SD) 534.92 (42.3) 666.1 (44.2) 03
Demographic characteristics, n (%)
Academic rank® <.001
Total 146 (39.8) 221 (60.2)
Instructor 64 (43.8) 59 (26.7)
Assistant professor 53(36.3) 66 (29.9)
Associate professor 22 (15.1) 51(23.1)
Professor 7(4.8) 45 (20.4)
Yearsin practice? <.001
Total 151 (41.1) 233 (63.5)
0-10 years 27 (17.9) 22 (9.4)
11-20 years 68 (45.3) 70 (30.0)
21-30 years 37 (24.5) 60 (25.8)
31 years or more 19 (12.6) 81(34.8)
Panel characteristics, mean (SD)
Patient age (years) 56.2 (9.9); n=113 patients  58.3 (8.8); =153 patients .07
Problems per patient (n) 14.7 (4.7); n=113 patients  14.8 (4.1); n=153 patients .84
Patients per RVU (n) 0.37(0.08); n=124 patients  0.21 (0.03); n=172 patients .08
EHR in-basket burden data, mean (SD)
Daily time spent on in-basket per physician per RVU (minutes) 314 (32.6) 246 (25.1) .02
Daily time spent on compl eting messages per physician per RvU (minutes) 18,888.07 (1961.4) 14,808.09 (1507.6) .02
Daily time spent outside 7 AM-7 PM per physician per RVU (minutes) 113.2(17.8) 101.2 (17.4) 14
Complete messages (n) 387.9 (40.3) 360.4 (33.2) A7
Staff messages (n) 49.1 (5.7) 343(4.1) .03
Patient advice messages (n) 70.8 (9.13) 475 (5.9) .007
3RV U: relative value unit.
bPercentantages in these columns use the value in the corresponding entry in the same column for Total under the same nested heading.
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Table2. Relativevaueunit (RVU)-normalized el ectronic health record in-basket burden metrics by physician sex. (Adjusted for physician demographics,
patient characteristics, and panel size))

In-basket efficiency metric

Unadjusted, normalized by RVU

Adjusted, normalized by RvVU

Femae (n=124), Male(n=172, Mean P Female (n=108), Male (n=149), Mean P
mean (SD; 95%  mean (SD; 95%  differ- 5, mean (SD; 95%  mean (SD; 95%  differ- 5,
Cl) cl) ence Cl) Cl) ence

Daily time spent onin-basket  1.46 (1.83; 1.14- 0.80(1.09; 0.64- 0.66 .001 1.27 (0.09; 1.25- 0.96 (0.08; 0.94- 0.31 <.001

per RVU (min) 1.78) 0.96) 1.29) 0.97)

Daily time spent on completing 88.21(110.16; 48.89 (65.98; 39.3 <.001 76.40(5.69; 75.4- 57.71(4.65;57.0- 18.7 .01

messages per RVU (min) 68.82-107.6) 39.03-58.75) 77.4) 58.4)

Daily timespent outside7 AM-  0.55 (0.79; 0.65- 0.29 (0.47; 0.22- 0.26 .002 0.44 (0.06; 0.43- 0.30(0.05;0.29- 0.14 .05

7 PM per RVU (min) 0.93) 0.36) 0.45) 0.31)

Messages per RVU (n) 1.36 (1.46; 1.10- 1.01(0.93;0.87- 0.35 .03 153(0.12; 1.51- 1.41(0.10;1.39- 0.12 44
1.62) 1.15) 1.55) 1.43)

Staff messages per RVU (n) 0.19(0.21;0.15 0.10(0.11;0.08- 0.09 <.001 0.18(0.01;0.16- 0.12(0.01;0.1- 0.06 .002
0.23) 0.12) 0.20) 0.14)

Patient advice messages per 0.006 (0.006; 0.004 (0.005; 0.002 .03 0.005 (0.0009; 0.006 (0.0008; 0.001 .80

RVU (n) 0.004-0.011) 0.003-0.011) 0.003-0.007) 0.0048-0.0072)

: : Limitations of our study could have influenced our findings.
Discussion y g

Female physicians spent more time on all in-basket activities
and received a higher number of staff and patient messages per
RVU. These findings persisted even after adjusting for
physicians age, years in practice, and patient panel
characteristics, and among procedura and nonprocedural
specialties. Our results expand beyond primary care to internal
medicine specialists, normalizing in-basket burden by RVU to
emphasize that female physicians have a greater burden of
in-basket work per unit of paid clinical care. These findings
potentially reflect other studies on differential expectations for
female physicians from patients and staff. However, our study
demonstrates the pervasiveness of such sex-based differences
across medical specialties, and notably, their impact on pay

equity [3-5].
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