
Physician Work Hours and the Gender Pay Gap — Evidence from 
Primary Care

Ishani Ganguli, M.D., M.P.H.,

Bethany Sheridan, Ph.D.,

Joshua Gray, M.B.A.,

Michael Chernew, Ph.D.,

Meredith B. Rosenthal, Ph.D.,

Hannah Neprash, Ph.D.

Harvard Medical School (I.G., M.C.), Brigham and Women’s Hospital (I.G.), and Harvard T.H. 
Chan School of Public Health (M.B.R.), Boston, athenahealth, Watertown (B.S.), and Health Data 
Analytics Institute, Dedham ( J.G.) — all in Massachusetts; and the University of Minnesota, 
Minneapolis (H.N.).

Abstract

BACKGROUND—The gender gap in physician pay is often attributed in part to women working 

fewer hours than men, but evidence to date is limited by self-report and a lack of detail regarding 

clinical revenue and gender differences in practice style.

METHODS—Using national all-payer claims and data from electronic health records, we 

conducted a cross-sectional analysis of 24.4 million primary care office visits in 2017 and 

performed comparisons between female and male physicians in the same practices. Our primary 

independent variable was physician gender; outcomes included visit revenue, visit counts, days 

worked, and observed visit time (interval between the initiation and the termination of a visit). 

We created multivariable regression models at the year, day, and visit level after adjustment for 

characteristics of the primary care physicians (PCPs), patients, and types of visit and for practice 

fixed effects.

RESULTS—In 2017, female PCPs generated 10.9% less revenue from office visits than their 

male counterparts (−$39,143.2; 95% confidence interval [CI], −53,523.0 to −24,763.4) and 

conducted 10.8% fewer visits (−330.5 visits; 95% CI, −406.6 to −254.3) over 2.6% fewer clinical 

days (−5.3 days; 95% CI, −7.7 to −3.0), after adjustment for age, academic degree, specialty, and 

number of sessions worked per week, yet spent 2.6% more observed time in visits that year than 

their male counterparts (1201.3 minutes; 95% CI, 184.7 to 2218.0). Per visit, after adjustment for 

PCP, patient, and visit characteristics, female PCPs generated equal revenue but spent 15.7% more 

time with a patient (2.4 minutes; 95% CI, 2.1 to 2.6). These results were consistent in subgroup 
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analyses according to the gender and health status of the patients and the type and complexity of 

the visits.

CONCLUSIONS—Female PCPs generated less visit revenue than male colleagues in the same 

practices owing to a lower volume of visits, yet spent more time in direct patient care per visit, per 

day, and per year. (Funded in part by the Robert Wood Johnson Foundation.)

FEMALE PHYSICIANS REPRESENT A GROWING share of the medical workforce and 

may have better patient outcomes than male physicians,1–4 yet numerous studies have 

shown that they earn 8 to 29% less than their male counterparts.5–13 The magnitude of 

and reasons for this pay gap are still debated. There are clear roles for factors such as 

physician specialty, academic rank, and leadership status, all of which may be related in 

part to gender bias.6,14,15 Many investigators have suggested that the gap may also be 

explained by the possibility that female doctors on average work fewer hours than male 

doctors.5,6,9,11–13,16 However, this conclusion is drawn largely from survey-based studies 

that rely on heterogenous samples and extrapolate physician-reported estimates of hours 

worked, visits completed, and compensation. In addition, such previous studies have lacked 

sufficient details regarding patients’ characteristics, types of visits with physicians, and 

clinical revenue to confirm these underlying assumptions.

The relationship between physician gender and work hours deserves further scrutiny, 

especially given the known gender differences in practice style. Several studies have shown 

that female doctors may conduct longer visits,17,18 offer more counseling,17,19 and bill in 

less lucrative ways20 than male doctors, owing to factors such as personal characteristics, 

sociocultural norms, or patients’ expectations.19 Although longer visits are associated 

with better care,21–27 such differences may disadvantage female physicians within the 

still-predominant volume-based physician payment model that values visit number over 

quality.22,28,29 As practice leaders and policymakers experiment with new payment models 

that build on or disrupt the volume-based system,30 it is important to understand how the 

current model may contribute to the gender pay gap and, in turn, to broader population 

health goals. Therefore, we used a large sample of national all-payer claims and data from 

electronic health records (EHRs) to estimate gender differences in the time spent on primary 

care visits and the subsequent revenue received.

METHODS

STUDY DESIGN AND OVERVIEW

We conducted a cross-sectional analysis of primary care visits using a national sample of 

de-identified all-payer claims and EHR data for 2011 through 2017. The data were supplied 

by athenahealth, a technology company that provides Internet-based medical billing, practice 

management, and EHR software. The study was approved by institutional review boards at 

the National Bureau of Economic Research and the University of Minnesota.

Our study sample included all office visits in 2017 with physicians specializing in adult 

primary care (internal medicine, family practice, or general practice) who used athenahealth, 

were active (defined as working ≥90 days that year), and belonged to a practice with at 

least one male and one female primary care physician (PCP) to allow for within-practice 
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comparisons. (Additional details regarding the study design are provided in the Methods 

section and Fig. S1 in the Supplementary Appendix, available with the full text of this article 

at NEJM.org.)

STUDY MEASURES

The primary independent variable was physician gender. At the year level, our outcomes 

included the total allowed charges (i.e., revenue), number of visits, number of days worked 

(defined as billing ≥1 visit that day), and observed visit time (in minutes, quantified as the 

interval between the initiation and the termination of a visit on the basis of the EHR time 

stamps) aggregated across all visits in 2017.

The observed visit time measure relied on time stamps, which capture clinicians’ actions 

in the EHR across sequential stages of an encounter with a patient. Generally, after 

staff members have completed check-in (e.g., confirming insurance), a medical assistant 

conducts the intake assessment (e.g., vital signs and medication reconciliation). Once intake 

is complete, the physician clicks “Go to Exam” to start the visit (e.g., obtaining and 

documenting history, performing a physical examination, and placing orders). At the end of 

the visit, the physician closes the examination stage to advance the encounter to the checkout 

stage. If the time stamps for a visit were not recorded or did not meet our quality criteria, 

we considered the observed visit time value to be missing and used multiple imputation to 

impute this value.

Day-level outcomes included total allowed charges, number of visits, and observed visit time 

aggregated per day. Visit-level outcomes included allowed charges, number of diagnoses that 

were documented (according to codes of the International Classification of Diseases, Tenth 
Revision) to assess the number of topics discussed during the visit, number of orders that 

were placed (i.e., prescriptions, laboratory tests, imaging tests, and referrals), observed visit 

time, and difference between the observed visit time and the scheduled duration.

CHARACTERISTICS OF THE PHYSICIANS, PATIENTS, AND VISITS

We examined the characteristics of physicians, including age (continuous variable), degree 

(doctor of medicine or doctor of osteopathic medicine), specialty (internal medicine, family 

practice, or general practice), and number of scheduled sessions per day or week (defined as 

predetermined blocks of time in which physicians schedule visits, measured as a continuous 

integer variable).

The characteristics of the patients included age (categorical variable), gender, race or ethnic 

group, marital status, number of chronic conditions (as determined at the visit level on the 

basis of the previous 6 months to 3 years, according to the criteria of the Chronic Conditions 

Data Warehouse of the Centers for Medicare and Medicaid Services [CMS]), primary 

insurer (as determined at the visit level), and whether the patient was new to the physician 

(binary variable, determined at the visit level if the physician had billed no services for that 

patient since 2011).

Finally, we examined characteristics of the visit, including type (using Current Procedural 

Terminology Evaluation and Management billing codes from the American Medical 
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Association, including codes for problem-based visits [99201–99215] and for preventive 

visits [99381–99397, G0402, and G0438–G0439]), diagnosis type (low-acuity condition vs. 

other), and whether the visit was scheduled in advance or as a same-day visit. Details about 

these determinations are provided in the Methods section and Table S1.

STATISTICAL ANALYSIS

We compared male and female physicians with respect to their characteristics and those 

of the patients they saw in 2017, using regression models with practices included as fixed 

effects. To quantify and attribute any gender differences in the outcomes of interest, we then 

estimated multivariable, ordinary least-squares regression models at the year, day, and visit 

level. For visits with missing data for the observed visit time, we used multiple imputation to 

impute these values.

All analyses used practice fixed effects, which means that our estimates represent gender 

differences within each given practice. This approach allowed us to control for unobservable 

differences between practices. For models at the year, day, and visit level, we also adjusted 

for the characteristics of the physicians, including age, academic degree, specialty, and 

number of sessions per week or day (for year and day models, respectively). Day-level 

models were further adjusted for day-of-the-week fixed effects. In addition, visit-level 

models included the characteristics of patients (age, gender, race or ethnic group, marital 

status, chronic condition count, insurer, and new-to-physician status), day-of-the-week fixed 

effects, diagnosis type, and whether the visit was scheduled in advance or same-day.

In addition, we conducted several sensitivity analyses to interrogate our findings. To 

supplement the analysis of mean gender differences as derived from regression analyses, 

we compared male and female PCPs according to the distribution of minutes per visit and 

visit revenue per minute.

We examined work Relative Value Units, the standardized unit that is used to measure 

physician work,31 which is then multiplied by payer-specific rates to calculate allowed 

charges, at the year, day, and visit level. We replicated analyses using only visits for which 

time-stamp data were available. We stratified year- and visit-level results according to 

physician age group (25 to 44 years, 45 to 64 years, and ≥65 years) and visit-level results 

according to patient gender. To determine whether differences persisted among medically 

complex patients, we performed a visit-level subgroup analysis among patients with two 

or more chronic conditions. Acknowledging the possibility that patients who select female 

PCPs may have expectations or preferences that differ from those of other patients, we 

performed a subgroup analysis of same-day visits, for which patients may have less choice 

in which clinician they see.

To examine whether results were consistent within levels of visit intensity, we repeated our 

analyses among visits with the same billing code for common problem-based visits (99203–

99205 and 99213–99215) and preventive visits. Because these codes can be chosen on the 

basis of the visit complexity (as defined by documentation, which we cannot observe) or on 

time spent with the patient (e.g., ≥25 minutes for a 99214 code visit or ≥40 minutes for a 

99215 code visit), we also explored the hypothesis that female PCPs may be more likely 
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than male PCPs to miss opportunities to bill a higher-intensity (i.e., higher-paying) code on 

the basis of visit duration. Specifically, we examined the percentage of code 99213 visits 

that were more than 25 minutes in length and therefore might have been billed as code 

99214 and the percentage of code 99214 visits that were more than 40 minutes in length and 

therefore might have been billed as code 99215. Details regarding the statistical methods are 

provided in the Supplementary Appendix.

RESULTS

STUDY POPULATION

We examined 24,391,810 primary care visits in 2017 that involved 8,513,290 patients and 

8302 active PCPs across all 50 states. (These 8302 PCPs represented 5% of all PCPs in the 

United States.) Of the PCPs who were included in the study, 36.4% were female and 53.2% 

had an internal medicine specialty — results that are similar to the national distribution of 

PCPs in the Physician Compare database. Our sample had a larger share of PCPs in the 

South and fewer in the West (Table S2). Patients in our sample were older and more often 

enrolled in Medicare than those in a national survey-based sample of primary care visits 

(Table S3).

DIFFERENCES IN PCP, PATIENT, AND VISIT CHARACTERISTICS

In our sample, female PCPs were younger than their male counterparts and were more likely 

to specialize in family practice (Table 1). The female PCPs were scheduled for the same 

number of sessions per week on average as the male PCPs. Female PCPs were more likely 

to have visits with patients who were under the age of 65 years, female, non-White race, and 

covered by Medicaid or commercial insurance. Female PCPs had a slightly larger share of 

visits with patients who were new to them.

DIFFERENCES IN OUTCOMES

In 2017, in unadjusted analyses, female PCPs generated 12.4% less visit revenue than 

male PCPs in the same practices: $316,101.9 and $360,820.8, respectively, for a difference 

of −$44,718.9 (95% confidence interval [CI], −60,525.7 to −28,912.1) (Table S4). After 

adjustment for the physician’s age, academic degree, specialty, and number of sessions 

worked per week, female PCPs generated 10.9% less visit revenue than their male 

counterparts (−$39,143.2; 95% CI, −53,523.0 to −24,763.4) (Table 2). In adjusted analyses, 

female PCPs worked 2.6% fewer days per year (−5.3 days; 95% CI, −7.7 to −3.0) and 

provided 10.8% fewer visits (−330.5 visits; 95% CI, −406.6 to −254.3) and yet spent 2.6% 

more time with patients than male PCPs over the year (1201.3 minutes; 95% CI, 184.7 to 

2218.0).

Per day in the clinic, female PCPs generated 10.1% less visit revenue than male PCPs 

(−$180.7; 95% CI, −246.8 to −114.7) and provided 10.5% fewer visits (−1.6 visits; −1.9 to 

−1.3). However, they spent 3.3% more time with patients (7.7 minutes; 95% CI, 3.6 to 11.8).

At the visit level, there was no significant revenue difference between female and male 

PCPs. Female PCPs documented 0.2 more diagnoses (5.9%) and placed 0.5 more orders 
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(19.2%) per visit than their male counterparts. In addition, female PCPs scheduled more 

long (≥20 minutes) visits (26.6% vs. 23.3%), for a difference of 3.3 percentage points (95% 

CI, 1.6 to 5.0) among visits for which the scheduled duration was available. Female PCPs 

spent more time than scheduled on average and spent 15.7% more minutes with patients 

than male PCPs (2.4 minutes; 95% CI, 2.1 to 2.6). These estimates amounted to a revenue 

difference between female and male PCPs of $398.5 as compared with $460.4 per hour of 

direct patient care (i.e., 87% per hour relative to male PCPs).

SENSITIVITY ANALYSES

In sensitivity analyses, distributions of revenue per minute overlapped considerably between 

genders, although a larger share of female PCPs billed less than $10 per minute of direct 

patient care (Fig. 1). Differences in work Relative Value Units were consistent with revenue 

differences (Table S5). Results were largely consistent in an analysis that was limited to 

visits with nonmissing time-stamp data (Table S6). The gender gap in revenue was largest 

among doctors who were 65 years of age or older (Table S7A and S7B). Both male and 

female PCPs between the ages of 25 and 44 years worked fewer days per year than both 

male and female PCPs between the ages of 45 and 64 years; the gender differences in visit 

time per year and per visit were largest among younger PCPs.

Female PCPs spent more time with both their male and female patients than male PCPs 

did. Although both male and female PCPs spent slightly more time with female patients 

than with male patients, these differences were not significant (Fig. S3). The gender gap in 

the time that PCPs spent with patients was more evident (i.e., the gap for this variable was 

larger than the gap among all visits) in the subset of visits with patients who had two or 

more chronic conditions, in which female PCPs spent 16.2% more time (adjusted difference, 

2.7 minutes; 95% CI, 2.3 to 3.0) (Table S8). In a subgroup analysis of same-day visits, 

between-gender differences in the observed duration per visit were diminished, with female 

PCPs spending 12.1% more time (adjusted difference, 1.7 minutes; 95% CI, 1.4 to (Table 

S9).

Gender differences persisted within specific intensities of visits (Table S10). Female PCPs 

missed more opportunities to bill higher-intensity visit codes on the basis of time spent: 

among level 3 visits, 14.6% of those with female PCPs could have been billed as level 4 

according to the time spent, as compared with 11.1% of those with male PCPs; among level 

4 visits, 6.1% of those with female PCPs could have been billed as level 5, as compared with 

4.2% with male PCPs.

DISCUSSION

Using national all-payer claims and EHR data, we found that female PCPs generated nearly 

11% less annual visit revenue than otherwise similar male PCPs in the same practices, yet 

they spent more time with patients per visit, per day, and per year. The revenue gap was 

driven entirely by differences in visit volume, which were only in small part explained by 

the fewer days that female PCPs saw patients. Taken together, these results suggest that the 

differences in time spent with patients may be a contributor to the gender pay gap, with 
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female physicians effectively generating 87% of what male physicians generate per hour of 

direct patient care.

We found that female PCPs spent nearly 16% more time with patients per visit than 

male PCPs (a difference of 2.4 minutes on average), even after we accounted for the 

characteristics of the PCPs, the patients, and the types of visits, including patient gender, 

payer, medical complexity, visit type and complexity, and previous relationship with the 

doctor. Our findings update previous estimates of a mean difference of 2.2 minutes in visit 

duration that was observed in small studies in which investigators used audio recordings and 

survey data from the 1980s and 1990s.18 Other studies have suggested that female PCPs may 

use this additional time to take a more thorough patient history, engage in shared decision 

making, provide more detailed explanations, and use more evidence-based, patient-centered 

communication approaches.17,19,32

Gender differences in how and for how long physicians communicate with patients may in 

turn arise from personal characteristics and from sociocultural norms. Patients may have 

different expectations of female doctors,33,34 and patients who desire more time may be 

more likely to select a female PCP. In support of this hypothesis, we found a narrower 

difference between female and male PCPs in the visit duration among same-day visits, for 

which patients may have less choice in which clinician they see. More face-to-face time is 

desired by clinicians and patients alike35 and is probably needed to deliver evidence-based 

primary care.23,24 Observational studies suggest that more time per visit is associated with 

higher rates of screening and counseling,21,22 better patient outcomes,21,23–25 greater patient 

satisfaction,22,26,27 and decreased physician burnout.36

We found that female PCPs worked slightly fewer days per year and scheduled substantially 

fewer visits while — and possibly in part to compensate for — spending more time with 

patients per visit. Our finding that this additional time spent per visit translated into more 

time in direct patient care per day and per year challenges conventional assumptions that 

female physicians work fewer hours (even if they may also choose to schedule fewer visits 

on the basis of this aspiration). This finding also substantiates the common critique that 

volume-based productivity is an imperfect measure of physician work.22,28,29 Although 

our study did not examine the substantial time that physicians spend on indirect patient 

care (e.g., telephone calls, documentation, and electronic messages),37 the duration of visits 

may be predictive of total work related to the visit.38 Moreover, a study performed in a 

large health system showed that female physicians spent more time than male physicians 

doing EHR-based indirect care, even on days on which they had no clinic session,39 which 

suggests that our findings offer a conservative estimate of differences in time worked.

We also found evidence of billing differences. Although female PCPs documented more 

diagnoses and placed more orders, they were more likely to miss opportunities to bill 

higher-paying visit codes on the basis of the time they had spent with patients, a finding that 

was consistent with the results of a study showing that female radiation oncologists billed 

fewer lucrative procedures than their male counterparts.20
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This study offers several advances from previous work. Our use of a large sample of national 

all-payer claims and EHR data allowed us to observe clinical revenue across payers and time 

in visits rather than relying on physician-reported salary and work hours. We were able to 

compare doctors within the same practices and account for confounders at the physician, 

patient, and visit level.

Our study has several limitations. First, our analysis examined PCPs using one national 

EHR vendor, so our results may not generalize to all PCPs nationwide or to other 

cognitive, outpatient-based specialties. Second, we focused on visit-related revenue (the 

preponderance of primary care revenue) but cannot observe how this translated into 

physicians’ compensation. Although the vast majority of PCPs nationwide receive some 

form of productivity-based compensation40 and we compared doctors within practices 

(who are more likely to use the same compensation model), the implications of reported 

revenue differences would be dampened to the extent that those models attenuate the 

relationship between revenue generated and compensation. Third, we note that although 

our estimates of visit time (which were based on time stamps) match those of survey and 

audio-based studies,18,41 athenahealth time-stamp data have not been formally validated by 

direct observation. However, validation of data provided by other EHR vendors suggests that 

this is a reasonable approach.42 In addition, we took analytic steps to validate and refine 

this measure, and we confirmed that male and female physicians had the same frequency of 

visits with time stamps that did not meet our quality criteria (see the Methods section in the 

Supplementary Appendix). Fourth, even though our data set allowed for a detailed analysis 

of physician time, we could not ascertain how this time was used (beyond what is captured 

in billing codes) nor whether more time was associated with better patient outcomes.

Taken together, we found a nearly 11% gender gap in annual visit revenue among 

otherwise-similar physicians in the same practices. The gap was due primarily to male 

PCPs providing more visits, although female PCPs spent more time with patients per visit 

and overall. The disconnect between time spent and revenue generated may help to explain 

why female physicians (especially PCPs) face a greater risk of burnout than their male 

counterparts.33 This disconnect also presents an additional barrier to building and sustaining 

the increasingly female primary care workforce, given concerns that primary care is already 

undervalued relative to other specialties28,29 yet is important for improving population 

health outcomes and health care reform.43,44

More optimistically, our results suggest productivity-based payment is a modifiable 

structural mechanism for the gender pay gap. In the short term, clinicians could be 

prompted to use time-based billing when appropriate. Further research could examine ways 

to optimize physician time spent in visits (e.g., task sharing with clinical teams) without 

sacrificing patient outcomes or clinician well-being. Practice leaders and policymakers 

could also accelerate the development of other compensation models, such as payment 

for risk-adjusted panel size, and include measures of outcomes or patient experience in 

compensation formulas to address wage equity and to better reward time well spent.45,46
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Adjusted Visit Revenue per Minute of Direct Patient Care, According to Physician 
Gender.
Shown is the physician-level distribution of U.S. dollars earned per minute of observed visit 

time with patients among male and female primary care physicians (PCPs).
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