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Does Provider Gender Affect the Quality of Primary Care?
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BACKGROUND: Women providers have a more patient-
centered communication style than men, and some stud-
ies have found women primary care providers are more
likely to meet quality performance measures.
OBJECTIVE: To explore gender differences in the quality
of primary care process and outcome measures.
DESIGN: Retrospective analysis of primary care perfor-
mance data from 1 year (2018–2019).
PARTICIPANTS: A total of 586 primary care providers
(311womenand 275men) who cared for 241,428 primary
care patients at 96 primary care clinics at 8 Veterans
Affairs (VA) medical centers.
MAINMEASURES:Our primary outcomewas a composite
quality measure that averaged all thirty-four primary care
performance measures that assessed performance in can-
cer screening, diabetes care, cardiovascular care, tobacco
counseling, risky alcohol screening, immunizations, HIV
testing, opiate care, and continuity. Our secondary out-
comes were performance on each of the 34 measures.
KEY RESULTS: There was no difference in the average
performance on our composite measure between men
and women (75.8% vs. 76.6%, p = 0.17). Among the 34
primary care quality measures collected, there was no
difference between male and female providers’ perfor-
mance. Using amore conservative cut-point, womenwere
more likely to screen at-risk diabetic patients for hypogly-
cemia and document follow-up on risky alcohol behavior
noted during patient check-in. These differences were
clinically small and likely due to chance, given the multi-
ple measures evaluated in this study.
CONCLUSIONS: We found little evidence of difference in
the performance on primary care quality measures be-
tween male and female providers.
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W omen providers have a more patient-centered communi-
cation style than men1, 2 and are more likely to provide

counseling about preventive services,3–10 including diet and
exercise.11 However, this difference does not result in improved

diabetes or blood pressure control or the use of appropriate
cardiovascular risk–modifying medications for patients cared
for by women providers.11 Some studies,10, 12 but not all,13, 14

have found women cared for by women are more likely to have
undergone pap smears and mammograms. Beyond gender-
specific cancer screening, additional studies,15, 16 but not all,11,
13, 17 have found that women do better on other primary care
quality measures. If women primary care providers deliver
superior care compared with men, there could be implications
for patients selecting a primary care provider as well as for
healthcare systems determining workforce composition.
Most of the studies examining gender differences in primary

care quality are decades old,3–8, 12 from an era when few
practices had electronic health records (EHRs), clinical re-
minders,18 patient-centered medical homes (PCMH), or incen-
tivized performance based on meeting quality benchmarks.19

From 2004 until 2017, the percentage of office-based physicians
with electronic health record systems increased from 21 to
86%,20 and most have clinical registries or clinical reminders.
In addition, the number of PCMH-recognized medical practices
is now over 13,000.21 Consequently, our study purpose was to
explore gender differences in the quality of primary care process
and outcome measures in a modern US cohort.

METHODS

Study participants were primary care providers (physicians,
nurse practitioners, and physician assistants) from 96 primary
clinics at 8 midwestern Veterans Health Administration
(VHA) medical centers. The VHA routinely collects and
provides quarterly feedback to primary care providers on a
number of quality measures. This quarterly feedback comes in
two forms, an email with their performance report and placing
the individual reports in the providers’ clinic mailboxes. The
report is an Excel spreadsheet that gives the providers’ perfor-
mance on the performance measures, with benchmarking
against VA regional and national performance numbers. In
addition, the VHA EHR provides patient-specific clinical
reminders to providers about the need to perform these health
measures. These measures were developed by the national
VHA primary care quality assessment team and include a
combination of Healthcare Effectiveness Data and Informa-
tion Set (HEDIS)22 measures of primary care quality (though
the VA uses the EHR, while HEDIS is claims based) and non-
HEDIS measures. The HEDIS measures included: cancer
screening (colorectal, mammography, and cervical); diabetes
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care (glycated hemoglobin (HbA1c level) less than 9.0% blood
pressure less than 140/90 mmHg, diabetes control at goal,
retinal examination, on moderate dose of statin); cardiovascu-
lar care (blood pressure less than 140/90 mmHg; use of
moderate-dose statins in patients with known atherosclerotic
coronary artery disease; post–myocardial infarction use of β-
blockers; use of angiotensin-converting enzyme inhibitors in
patients with congestive heart failure), tobacco and risky alco-
hol use screening, regular follow-up appointment (within
18 months), immunization rates (influenza, PCV13, PPSV23,
and Tdap). Previous studies have shown good reliability and
validity for these quality measures.23 Additional non-HEDIS
measures included post–myocardial infarction use of aspirin,
diabetic screening for hypoglycemia, foot examination perfor-
mance and podiatry referral for diabetic patients, HIV testing
offered, opioid urine screen, and opioid consent. These non-
HEDIS care indicators measure interventions that have been
shown to be associated with reduced mortality24–28 and im-
proved quality of life.29 Some of these measures (such as
cancer screening) are based on performance within the past
year; others (such as percentage of patients at goal for diabetes
care) are based on the previous 3 months. Not all HEDIS
measures are collected by the VA, for example, coordination
of care for substance abuse disorders.
Each of these measures is based on the clinical indication

(e.g., being over 50 for colorectal screening), and the number
of patients in each panel that were eligible for each measure
varied. Quality measures for which providers had no eligible
patients (for example, no women in the panel eligible for
mammography) were excluded for that provider. Performance
scores for each clinical indicator were calculated as the ratio of
the number of provider panel patients who met the indicator
over the number of patients who are eligible for that measure.
We extracted performance data from primary care providers at

8 VA medical centers—Clement J. Zablocki VAMC (Milwau-
kee, WI), Iron Mountain (Jesse Brown VAMC) (Chicago, IL),
Hines VAMC (Chicago, IL), James A. Lovell Federal Health
Care Center (North Chicago, IL), Oscar G. Johnson VAMC
(Iron Mountain, MI), Tomah VAMC (Tomah, WI), VA Illiana
Health Care Center (Danville, IL), and William S. Middleton
VAMC (Madison, WI)—for 1 year (4 quarters) between 1
March 2018 and 1 March 2019. For each provider, the average

value over the four quarters was calculated for each measure.
Provider-level data included gender, year of graduation

from training, type of provider (physician, nurse practitioner,
physician assistant), status (trainee or staff), number of pa-
tients assigned to the provider, which medical center and
specific clinic the provider works in, whether that center was
an academic medical center (affiliated with a medical school
and residency training program), and whether the clinic was in
a rural or urban setting (defined as a county with an urban
nucleus of 50,000 or more people). We excluded providers
who had less than 25 total patients in their panel.
While we had no patient-level data, we extracted from the

electronic health record aggregate data about patients seen in
these clinics, such as their age, gender, and race. Our primary
outcome was a composite quality of healthcare, based on
averaging the performance on all measures for each provider,
with each measure given equal weight.30 Secondary outcomes
were the performance for each individual quality indicator. To
assess the impact of gender, we used multivariable regression
models with adjustment for clustering by site, with Huber-
White robust variances. Covariates included years since grad-
uation, type of provider (MD or DO vs. NP or PA), and
provider status (trainee vs. staff), and the number of patients
in the panel was included as covariates. All analyses were
performed using Stata (v 15.1, College Station, TX), and all
testing was 2-sided with the p value adjusted to p = 0.003 for
multiple comparisons using the false discovery rate test.31 In
addition, we analyzed for differences between types of pro-
vider (MD vs. NP vs. PA). This project was approved by our
local IRB.

RESULTS

There were 586 primary care providers (311 women and 275
men) who cared for 241,428 primary care patients (Table 1).
The number of primary care providers varied at the 8 medical
centers, ranging from 26 to 185. The majority of providers
were physicians (81%, n = 473) with 100 nurse practitioners
and 13 physician assistants. Among the 586 providers, 370
(63%) were staff and 216 were medicine residents providing
patient care in their continuity clinics. Forty-three of the clinics

Table 1 Provider Characteristics

Characteristics Overall
(n = 586)

Male
(n = 275)

Female
(n = 311)

p value

Physician 473 (81%) 255 (93%) 218 (70%) < 0.0005
Nurse practitioner 100 (17%) 16 (6%) 84 (27%)
Physician’s assistant 13 (2%) 4 (1%) 9 (3%)
Staff panel size, mean (range) 621 (26-1292) 657 (33-1292) 600 (26-1218) 0.12
Trainee panel size, mean (range) 54 (25-152) 55 (25-83) 52 (27-152) 0.12
Academic practice 357 (61%) 194 (71%) 163 (52%) < 0.0005
Staff 370 (63%) 138 (50%) 232 (75%) < 0.0005
Trainee 216(37%) 137 (50%) 79 (25%)
Rural practice 60 (10%) 17 (6%) 43 (14%) 0.004
Years since graduation from medical school, mean (range) 10.4 (1-48) 10.2 (1-48) 10.9 (1-37) 0.42
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were rural and 53 were in urban areas. Staff providers aver-
aged 621 patients in their panels with no difference in panel
size by provider gender (p = 0.12). While trainee panels were
smaller (mean = 54), there was also no gender differences in
this group (p = 0.11). Staff providers averaged 17.4 years since
graduation from medical, nursing, or physician assistant
school, with male providers having nearly 5 years more expe-
rience than female providers (p < 0.0001).
The average age among the 241,428 primary care patients

was 64.4 years in age and most, 92.8% (n = 224,149), were
male. Male patients were older than females (65.5 vs. 50.7,
p < 0.0005). The majority of clinic patients were white
(83.7%), with the majority of the remaining patients being
African-American (14.3%).
There were 34 primary care quality measures analyzed for

this paper (Table 2). The number of patients eligible for the
screens varied from 6723 (the number with a history of

myocardial infarction) to the entire population (eligible for
annual alcohol screen). There was no difference in the com-
posite quality score between male and female primary care
providers (75.8% vs. 76.6%, p = 0.17). Among the secondary
outcomes, there were no differences in any measures, with no
differences in cancer screening rates (colorectal, breast, and
cervical cancer), cardiovascular disease measures (prescribed
statins, post–myocardial infarction prescribed aspirin or beta-
blockers, blood pressure control, screening for abdominal
aneurysms). For diabetic measures, there was no difference
in blood pressure control, achieving an A1c < 9%, achieving
patient-specific A1c goal, having retinal or foot examinations,
receiving a podiatry referral, or screening for hypoglycemia.
There was no difference in counseling for tobacco use or
screening for risky alcohol consumption. There were no dif-
ferences in immunization rates (influenza, pneumonia
(PSV23, Prevnar 13), or tetanus-diptheriae). There was no

Table 2 Comparison of Percentage of Providers Meeting Primary Care Performance Measures by Gender

Quality measures Eligible patients Male provider Female provider Adjusted p value*

Composite outcome (SD) 241,428 75.8% (5.6) 76.6% (5.3) 0.17
Cancer screening
Colorectal CA screen (SD) 120,894 73.2% (11.6) 73.0% (12.2) 0.76
Mammogram screen age 52–74 (SD) 9993 83.7% (19.8) 79.4% (16.2) 0.44
Mammogram screen age 40+ (SD) 7677 73.8% (21.7) 69.3% (17.4) 0.36
Cervical cancer screening (SD) 12,377 73.5% (22.5) 72.3% (18.2) 0.66

Cardiovascular care
Abdominal aortic aneurysm screening (SD) 49,821 79.7% (15.6) 79.5% (15.9) 0.60
CVD on moderate-dose statin (SD) 35,792 75.4% (13.1) 74.2% (12.9) 0.55
History of myocardial infarction (SD)
On ASA 6723 88.2% (16.1) 88.6% (13.1) 0.60
On beta-blocker 6723 86.3% (14.4) 87.0% (13.7) 0.79

CHF on ACE I or ARB (SD) 8273 83.6% (16.5) 82.6 (15.3) 0.41
HTN BP < 139/89 age 18–59 (SD) 58,573 64.2% (12.0) 66.0% (11.2) 0.32
HTN BP < 149/89 age 60–85 (SD) 68,759 80.6% (7.3) 81.2% (7.6) 0.99
HTN BP < 149/89 (all ages) (SD) 127,332 77.2% (8.3) 77.1% (8.1) 0.89

Diabetes care
BP < 140/90 (SD) 43,292 72.4%

(9.4)
72.7% (9.0) 0.67

HbA1c ≤ 9 (SD) 43,203 78.6%
(9.3)

80.0% (9.0) 0.12

A1C at goal (SD) 60,118 86.1% (15.9) 88.0% (13.7) 0.50
Hypoglycemia screen performed (SD) 7848 84.0% (18.6) 87.7% (15.2) 0.006
On moderate-dose statin (SD) 26,137 72.9% (13.7) 70.0% (12.1) 0.09
Retinal exam performed (SD) 43,291 76.4% (13.7) 77.3% (12.0) 0.15
Diabetic foot risk (SD) 63,823 58.9% (22.1) 62.6% (19.5) 0.29
Podiatry referral (SD) 6820 82.7% (19.9) 79.2% (19.7) 0.50

Lifestyle screening
Alcohol screening performed (SD) 206,302 93.2% (3.9) 93.6% (3.5) 0.68
Alcohol F/U positive screen (SD) 16,947 78.9% (20.7) 81.6% (16.8) 0.04
Tobacco counseling performed (SD) 45,220 90.0% (12.9) 89.2% (11.5) 0.37

Immunizations
Influenza (overall) (SD) 241,428 45.2% (8.8) 45.9% (11.6) 0.25
Influenza (18–64) (SD) 97,639 34.8% (10.6) 36.1% (15.4) 0.08
Influenza (> 65) (SD) 138,958 52.9% (10.1) 53.2% (11.5) 0.40
PPSV23 (SD) 162,321 78.9% (13.4) 77.0% (15.2) 0.25
PCV13 (SD) 138,178 78.4% (12.9) 78.8% (12.9) 0.90
Tdap (SD) 241,428 67.3% (22.8) 70.4% (20.7) 0.33

Opiate management
Opioid urine screen (SD) 7414 87.6% (14.3) 88.4% (13/8_) 0.31
Opioid consent (SD) 7414 91.4% (12.3) 90.5% (13.4) 0.78

Continuity
Visit < 18 months (SD) 241,248 96.0% (2.5) 96.5% (2.2) 0.05

Miscellaneous
OEF/OIF post deploy screen (SD) 25,031 88.0% (14.9) 90.8% (12.8) 0.18
HIV testing offered (SD) 236,141 75.1% (21.9) 77.6% (21.9) 0.94

*Adjusted for panel size, type of provider (MD vs. NP or PA), years since completion of training, status (staff vs. trainee), VA Center
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difference in offering testing for HIV, urine drug screening, or
opiate consent among patients using chronic opiates, and in
percentage of patients with regular follow-up or in the com-
pletion rates of a VA-specific screening for returning veterans
from Operation Enduring Freedom or Operation Iraqi Free-
dom. There was no difference in performance on any of the
measures by type of provider (MD/DO vs. NP vs. PA, p > 0.23
for all measures) or trainee status (staff vs. trainee, p>0.37 for
all measures).
Using a more conservative p value of 0.05, women were

4.4% more likely to screen for potential hypoglycemia (p =
0.006) and 3% more likely to follow up on screens that
suggested risky alcohol behavior (p = 0.04).

DISCUSSION

In this cohort of VA primary care patients, there were no
differences in overall quality or in the process and outcome
measures for the 34 measures collected between male and
female providers. Using a more lenient threshold of p < 0.05,
women providers had 4.4% higher screening rates for hypo-
glycemia in diabetic patients on hypoglycemic medications
and 3% higher rates of following up on a positive screen for
risky alcohol use obtained during the patient’s check-in. These
differences are unlikely to be clinically significant and may be
a chance finding, given the number of comparisons.
While it is impossible from this cohort to explain the reason

that previously reported differences in care provision have
narrowed, there are a number of plausible explanations. Most
previous studies are decades old and are based on chart audits
from providers not using EHRs. Our providers work in a
contemporary system with advanced clinical decision support
and mature audit and feedback to providers about their perfor-
mance on quality measures. This quality improvement pack-
age is a potential force that may have removed the variation
between men and women PCPs observed previously. Audit
and feedback have been demonstrated to improve perfor-
mance.32, 33 In addition, the VA has adopted a patient-
centered medical home (PCMH) approach to primary care
which may reduce variation between men and women pro-
viders.34–37 Our study design cannot unpack the influence of
these individual components, including the use of electronic
reminders and quarterly feedback, the ability to create regis-
tries for patient conditions to identify which patients are not
meeting the benchmark, or the influence of patient-centered
medical homes.
In addition, while women providers have a more patient-

centered communication style, interventional studies to im-
prove communication have generally resulted in improved
satisfaction and trust for both men and women providers, but
have generally not improved disease-specific outcomes, such
as diabetes or blood pressure control.38 Surprisingly, despite
studies that have consistently shown women are more patient-
centered, most studies show no differences in trust or

satisfaction between men and women providers.2 It is possible
that patient expectations for communication from men and
women providers are different and that patients gravitate to
providers that match their desired communication style.39

Our study has a number of limitations. First, the results
depend on the accuracy of the VA’s Performance Monitoring
Program. These measures have been used in a number of
studies comparing VA to non-VA care40–43 and are mostly
widely accepted, validated, HEDIS measures. Many of the
measure are objectively abstractable from the electronic record
(tests ordered, drugs prescribed, immunizations given,
HgbA1c level). However, other measures, for example, fol-
lowing up on risky alcohol screen results or providing tobacco
counseling, are based on providers completing the EHR chart
alert. It is possible that some PCPs may not document every-
thing they say or may document things they did not really do.
This would impact our findings, though it is unclear that these
behaviors are more likely to happen with one or the other
gender. Importantly, our study included outcome measures
which are thought to be a proxy for good care, but do not
encompass all the features for patient-centered care. Secondly,
the VA’s system of primary care and electronicmedical records
may limit generalizability, particularly to practices that do not
have EHR capability. Third, the patient population was pre-
dominantly male; though our sample included 17,279 women,
our results might not be generalizable to clinics with more
balanced male-female patient ratios. Fourth, our sample is
geographically limited to the upper Midwest. This may limit
generalizability to health systems located in other parts of the
country. Finally, we did not have patient-level data, so we
could not assess the impact of patient-level factors, such as
age, race, gender, or patient-provider gender concordance. We
explored two models for adjusting, adjusting by site (the
model we used), or hierarchal adjustment on providers by site.
We found no differences in our results, and the former model
was a poor fit. This, however, is no substitute for having
patient-level data.
In conclusion, in contrast to several older studies, we found

no differences in the quality of primary care by gender of the
provider. Using a more conservative cut-point of p = 0.05,
women were more likely to screen for hypoglycemia and
follow-up on positive screens for risky alcohol use, but the
difference was small and likely due to chance, given the
multiple comparisons. There was no difference in female
gender–specific health screening, such as cervical and breast
cancer screening, the measure most commonly found to be
more likely to be performed by women providers in previous
studies.
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