
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

When women take over:  
Physician gender and health care provision 

 
 

by 

Gerald J. PRUCKNER 
Flora STIFTINGER 

Katrin ZOCHER 

Working Paper No. 2404 
April 2024 

DEPARTMENT OF ECONOMICS
JOHANNES KEPLER UNIVERSITY OF 

LINZ

Johannes Kepler University of Linz 
Department of Economics 

Altenberger Strasse 69 
A-4040 Linz - Auhof, Austria 

www.econ.jku.at 

flora.stiftinger@jku.at 

 



When women take over: Physician gender and health care
provision ∗

Gerald J. Pruckner, Flora Stiftinger, and Katrin Zocher

Department of Economics, Johannes Kepler University Linz

April 29, 2024

Abstract

The share of female physicians has risen in OECD countries in recent
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estimate the causal effect of female PCPs on health care provision. Using
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PCPs work fewer hours.
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I. Introduction

The medical field has historically been male-dominated. In recent decades, this has
started to change, and the share of female physicians has nearly doubled in many
developed countries (Hedden et al., 2014). While this is an important step toward
gender equality in general, it also has potential implications for patients. On the one
hand, female physicians have been found to be more altruistic toward their patients,
meaning that they focus more on patient well-being than on maximizing their own
income (Andreoni and Vesterlund, 2001; Attema et al., 2023). On the other hand,
female physicians have been found to provide fewer services and treat their patients
more defensively, leading to worse patient outcomes (Currie et al., 2016; Hedden
et al., 2014). Additionally, with women not only underrepresented in the medical
profession but also in medical research, the focus of clinical trials has been the
male body, while disregarding biological and societal differences between male and
female patients (Mauvais-Jarvis et al., 2020). Female physicians might be expected
to be more aware of these differences and to treat their patients accordingly. Changes
in the gender composition of the medical profession raise questions not only about
the patient outcomes, but also about potential changes in the provision of health care
and thus the allocation of health care resources.

In this paper, we analyze whether physician gender affects health care provision.
To do so, we exploit quasi-random assignment of primary care physicians (PCPs)
in Austria to causally estimate the effect of being assigned a female PCP on patient
health care utilization.1 We use a unique physician replacement process that excludes
self-selection of patients to physicians where a solo practice is transferred from an
exiting PCP to a new PCP (the successor). Additionally, we show that PCPs do
not systematically self-select into specific positions based on their gender. Thus,
the initial assignment of PCPs to patients provides a unique opportunity to causally
study the effects of physician gender on health care provision.

Using a difference-in-differences (DID) framework, we compare practices with

1PCPs are general practitioners (GPs) who are the first point of contact with the medical system.
Patients typically have one main PCP with whom they have repeated interactions and often a long-
lasting trusting relationship. For this reason, PCPs are also often called family doctors. Importantly,
due to the universal public health care system, patients do not pay out of pocket fees for medical care.
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assigned female PCPs to those with assigned male PCPs before and after the re-
placement. We focus on practices with male exiting PCPs because they account
for 92% of all replacements we observe. First, we are interested in whether female
PCPs themselves behave differently than their male counterparts and analyze the
effects on practice revenues and the number of patients seen. Second, we move
to the patient level and ask whether patients are more likely to change PCPs when
assigned to a female PCP. Finally, we examine the health care outcomes of patients
who stay with their assigned PCPs and those who move away from their assigned
PCP.

We find that female PCPs generate, on average, 14% less revenue than their male
counterparts. Because PCPs are self-employed, their revenues directly correspond
to their earnings. This revenue gap is driven by female PCPs (a) seeing fewer
patients and (b) providing fewer services per patient than their male counterparts.
On average, practices with female successors see 6% fewer patients per quarter. In
addition, patients are 6 percentage points (pp) more likely to switch PCPs after being
assigned a female PCP. This effect is particularly pronounced for practices located
in urban areas. Crucially, patients do not avoid female PCPs altogether, as they are
not more likely to choose a male PCP after leaving their assigned female PCP.

In terms of patient health, we find that patients treated by a female PCP have
6.5% lower PCP fees. At the same time, other outcomes such as specialist fees,
drug prescriptions, or hospital expenditures are not affected. The gap in PCP fees
is driven by a difference in the number of services provided, in particular health
screenings. We decompose the screening gap and find that it is driven by male
PCPs having a higher propensity to perform health screenings. Finally, the gender
of the successor does not affect the health care utilization of patients who change
PCPs. We argue that female PCPs reduce the per-patient costs relative to their male
counterparts without leading to higher costs in other areas of medical care.

Our evidence is not consistent with discrimination by patients. If patients were
avoiding female PCPs because of their gender, we would expect them to be more
likely to choose a male PCP after leaving their assigned female PCP. This is not the
case. Instead, it seems like the decrease in patients for female PCPs is driven by a
reduction in the PCP working hours. This is particularly pronounced for PCPs with
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children.
We contribute to the existing literature in three ways. First, we contribute to the

literature on the effects of physician gender on health care provision. A battery of
previous medical research has descriptively studied differences between male and
female physicians and the implications on patient outcomes. Due to a wide variety
of settings and methods, the results are mixed, and the majority of these studies
are based on analyses that cannot rule out sorting of patients to physicians.2 We
contribute by employing a causal design that isolates the effect of PCP gender on a
comprehensive set of practice and patient outcomes. We show that several effects
on health care utilization disappear almost entirely when controlling for physician
and patient sorting.

We are aware of only three design-based papers studying the effects of physician
gender on patient health outcomes. Cabral and Dillender (2024) exploit random
assignment of patients to physicians and analyze the effect of being assigned to a
female physician on the likelihood of being evaluated as disabled and thus receiving
disability benefits. The authors find that female patients are more likely to receive
disability benefits when they are treated by same-gender physicians, while there
is no such pattern for male patients. Greenwood et al. (2018) study the random
assignment of patients with heart attack symptoms to emergency room physicians
and find that female patients are more likely to survive a heart attack if they are
treated by a female doctor. Relatedly, Currie et al. (2016) study physician differences
in treatment style of heart attacks using a similar design. They find that female
physicians are less likely to choose aggressive treatment styles leading to worse

2Contrary to the meta-analysis by Hedden et al. (2014), recent work shows that female GPs
provide more testing and examinations than their male counterparts, leading to lower hospitalization
rates (Bouissiere et al., 2022; Dahrouge et al., 2016; Krähenmann-Müller et al., 2014). Jackson et al.
(2020) find no differences in the provision of preventive care by physician gender. In an experimental
setting, Godager et al. (2021) find no difference between male and female physicians in their chosen
treatment. While Mishra et al. (2020) show that female physicians prescribe less medication, Orzella
et al. (2010) find the opposite. Tsugawa et al. (2017) and Wallis et al. (2017) both study hospital
patients and find that patients treated by female physicians are less likely to die or be readmitted
to the hospital. Moreover, there is evidence that patients communicate differently with female and
male physicians. Female physicians talk more with their patients, which results in patients disclosing
more information (Hall and Roter, 2002; Hedden et al., 2014). At the same time, female physicians
are more likely to be interrupted by their patients and are perceived as more dominant compared to
their male counterparts (Hall and Roter, 2002; Schmid Mast et al., 2011).
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patient outcomes. These studies focus on a limited range of outcomes and one-time
patient-physician interactions. We contribute to this literature by examining the
effect of physician gender on a wide range of health outcomes over an extended time
period. Furthermore, due to the repeated interactions in our setting, patients may
decide to change their PCP. This decision has not been studied in the literature so
far.

Second, we contribute to the literature on earnings gaps, particularly among
physicians. Early work by Baker (1996), as well as research by Esteves-Sorenson
and Snyder (2012) and Seabury et al. (2013), among others, has established that male
physicians earn more than their female counterparts. Possible explanations for the
observed revenue gap include childcare obligations (Sasser, 2005), discrimination
(Theurl and Winner, 2011), differences in time allocation (Ganguli et al., 2020),
and biased professional networks (Zeltzer, 2020). Our results point to the important
role of childcare obligations, similar to (Sasser, 2005). In addition, we contribute to
a recently emerging literature showing that earnings gaps arise even under gender-
blind remuneration schemes (Cook et al., 2021). Despite having the same contract,
female PCPs see fewer patients on average than their male counterparts, while male
PCPs increase the number of services provided relative to their female counterparts.

Finally, our work fits into a growing strand of the literature focusing on the
effects of gender and race matches in a variety of different settings, such as medical
care, education, the labor market, and the legal system. Cabral and Dillender (2021)
and Mauvais-Jarvis et al. (2020) provide an overview of gender concordance in the
medical field; Alsan et al. (2019); Hill et al. (2023) and Walker et al. (2023) provide
examples of the effects of nationality and race concordance.3 Our paper builds on
this work by testing whether patients prefer or benefit from same-gender physicians.

3Other papers have studied gender and race concordance in academia (e.g., Bagues et al., 2017;
Card et al., 2020), education (e.g., Canaan and Mouganie, 2023; Carrell et al., 2010; Gershenson
et al., 2022), the labor market (e.g., Bertrand et al., 2019; Cullen and Perez-Truglia, 2023; Weber and
Zulehner, 2010), and the legal system (e.g., Anwar et al., 2012, 2019; Hoekstra and Street, 2021).
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II. Institutional setting

Austria’s health care system is a Bismarckian social security system with universal
access to high-quality medical services for the entire population. Compulsory
health insurance covers a wide range of inpatient and outpatient treatments, as well
as drugs.4 Individuals are not free to choose their health insurance provider, instead
it is defined by their place of residence and type of occupation. We focus on Upper
Austria (UA), one of Austria’s nine federal states.5 The largest health insurance
provider in UA is the Upper Austrian Regional Health Insurance Fund (UAHIF),
which covers all private sector employees and their dependents, about 1.2 million
people in 2018, or roughly 80% of the population (HVB, 2019; Statistics Austria,
2023).6

Primary outpatient care is mainly provided by PCPs, who are general practition-
ers (GPs) in solo practices. They are responsible for acute care, regular check-ups,
preventive care, and referrals to specialists and hospitals. In addition, PCPs issue
sick notes (Ahammer, 2018). PCPs are usually the first point of contact for patients
in need of health care, although there is no strict gatekeeping system (Hofmarcher,
2013).7 Even though patients are free to choose among available PCPs, they typ-
ically consult the PCP in their immediate area of residence (Hackl et al., 2015).
PCPs can either be contracted by a health insurance or work privately.8 If they are
contracted, their compensation is centrally negotiated by the UAHIF and the UA
Medical Association and is based on a combination of flat-rate and fee-for-service
payments, with services being billed directly to the health insurance (Hofmarcher,

4Patients have to pay minimal co-payments, e.g. a 6e fee for drug prescriptions (2018).
5UA is the third largest federal state with 20% of the total population, or about 1.5 million

inhabitants in 2018. The province consists of 440 municipalities and 18 districts (Statistics Austria,
2023).

6Based on own calculation. Other health insurance funds cover, for example, the self-employed,
farmers, or civil servants.

7Patients can see most specialists and hospital outpatient departments without a referral. Health
insurances also cover these services.

8We observe both contracted and private PCPs in our data. However, the majority of primary
care is provided by contracted PCPs. Only 2% of UAHIF insured regularly see a private PCP. When
patients see a private PCP, they have to pay the fee out-of-pocket and are then reimbursed by the
health insurance for up to 80% of the costs that would have been incurred with a contracted PCP
(Hofmarcher, 2013).
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2013). Although the number of PCPs has remained fairly constant over the past
twenty years, their composition has changed. The share of female GPs has increased
drastically, from about 25% in 2005 to almost 50% in 2018 (Appendix Figure A.1).

When a PCP wishes to leave their contracted position (henceforth referred to as
exit), the UAHIF and the UA Medical Association seek to replace the exiting PCP.
In our analysis, we exploit this physician replacement process, in which a medical
practice is taken over by a new physician. The exiting PCP is required to notify the
UAHIF at least one quarter prior to termination. The most common reasons for an
exit are either retirement or relocation.9 When a contract position is to be filled,
the UA Medical Association advertises the position on its website. Potential PCPs
can then submit their applications and are ranked according to their qualifications
(score), which is calculated based on previous experience and additional training.10
The applicant with the highest score is offered the position, and neither the exiting
PCP nor the patients have any influence on who becomes the successor. Therefore,
the gender of the successor can be considered exogenous to the patients and the
exiting PCP. The exiting PCP can only determine how the patients are transferred
and whether the new PCP can become active in the premises of the successor’s
practice.

There are two types of replacement: In a soft transition, the exiting and new
PCP work together for at least one quarter, while in a hard transition, the exiting
PCP stops working when the successor starts working.11 We exclude positions
with a transition period of more than one quarter from our analysis, because we
want to measure the effect of the successor working alone and avoid picking up on
collaboration effects between exiting and incoming PCP.

9Roughly 85% of exiting PCPs retire, 4% relocate within UA, and 10% either relocate to a
hospital, a different federal state or country, or stop working for other reasons (Zocher, 2024).

10Previous medical practice accounts for an average of 56-61% of this score, additional training for
an average of 19-23%, and the time since obtaining the license to practice general medicine for an av-
erage of 16-18% of the points (R. Hechenberger, UA Medical Association, personal communication,
June 2023).

11Exiting PCPs autonomously choose the transfer type, which is advertised with the position.
Overall, soft transitions are more common than hard transitions. Other differences between positions
with soft or hard transitions (e.g., number of patients) are minor and mostly insignificant. For more
details on the exit and transition process, see Zocher (2024).
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III. Data

III.A. Patients’ health care utilization

We use administrative data from the UAHIF from 2005 to 2018 to analyze practice-
level outcomes and individual health care utilization. These data contain detailed
quarterly information on individual outpatient and inpatient health care expenditures,
such as provided treatments, drug prescriptions (including ATC classification), and
diagnoses of inpatient hospital stays (ICD-10 classification). Importantly, these
fees are billed directly to the health insurance and are not paid out-of-pocket by
patients. Additionally, the data provide information on the providing, referring, and
prescribing physicians for each service received by a patient.

For the practice-level outcomes, we aggregate all services provided and all
patients seen for each PCP in our sample. We use the term revenue to refer to the sum
of all fees that the PCP bills directly to the health insurance. For the analysis of patient
health outcomes, we focus our analysis on PCP fees as this represents health care
provision by the PCP.12 We further look at additional health care expenditures, such
specialist fees, drug prescriptions, and hospital expenditures. To study preventive
care provision, one of the main functions of PCPs, we also examine participation in
general health screenings, diabetes care, and referrals for laboratory and radiology
services at the extensive margin.

III.B. Patient-PCP Link

To identify the PCP for each patient, the related literature often counts the number
of PCP visits within a given time period when official registries are not available
(Fadlon and Van Parys, 2020; Sabety, 2023). Due to data limitations, we are not
able to determine the exact number of visits per quarter prior to 2013. Therefore,
to identify the primary PCP for each patient in a given quarter, we instead calculate
total fees incurred by a patient with a PCP on a quarterly basis. We then define the
PCP for each patient and quarter as the PCP with whom the patient had the highest

12This corresponds to the revenue at the PCP level as described above. To calculate PCP revenue,
we aggregate the PCP fees of all patients a PCP sees per quarter.
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spending in at least two of the previous three quarters. In cases where a patient
does not see a PCP for an extended period of time, resulting in the unavailability of
an identifiable PCP for a given quarter, information from previous quarters is used.
This methodology allows us to assign patients’ PCPs for each quarter from 2005
to 2018. Importantly, it mitigates the disruption caused by patients temporarily
switching to a different PCP, e.g., when their usual PCP is unavailable.13

III.C. PCP and position characteristics

Additionally, we use data on replacements from the UA Medical Association from
2005 to 2018. We restrict the sample of replacements to the years 2007–2016 so that
we can observe patients for at least 2 years before and after the replacement. We only
include successful replacements where a contracted position is transferred from the
exiting PCP to the succeeding PCP. Therefore, we exclude newly created, merged,
expanded, and shared contracted positions.14 To avoid picking up the effects of prior
replacements, we only consider practices that experience a single replacement. The
UA Medical Association additionally provides information on the exact replacement
date, the type of transition (soft or hard), and the birth year, graduation year, and
gender of the exiting and new PCPs.

We supplement this data with web-scraped vacancy data from the UA Medical
Association website, covering the period from April 2008 to December 2017, which
provides further information on the number and scores of applicants. In addition,
we collect the number of vacancies before the position was successfully filled. In
our analysis sample, we are able to match occupation and vacancy data through the
location of the position, the transition model, the gender of the successor, and the
timing of the transfer for almost all replacements from 2008 to 2017. About 10%
of the replacements in the final sample cannot be successfully matched (for detailed

13The majority of patients typically see only one PCP per quarter. As a result, the assignment
approach yields PCP-patient matches that closely resemble those from using the visit frequencies.
We test the overlap by determining the PCP based on visits for the available time period from 2013
to 2018. These two different methods yield the same match in 94.1% of the cases.

14In the case of such vacancies, the senior partners of the position being filled have the right to
participate in the selection of the junior partners. To ensure a quasi-random assignment of successors
to positions, we exclude these types of transfers. We also exclude newly created positions because
we cannot rule out patient selection to PCPs.
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information, see Appendix C).

III.D. Descriptives

We descriptively compare male and female successors in Appendix Table B.1.
We observe 131 replacements in our final sample, of which 40% involve female
successors. Generally, male and female successors are very similar. The raw
differences in personal and replacement characteristics are small and insignificant
and do not indicate differential selection.

We also observe only small differences between patients with either a male
or female successor, which are not quantitatively significant. Table B.2 shows
socioeconomic characteristics and health care utilization of patients. We observe
approximately 41,500 patients with an assigned male successor and 24,500 patients
with a female successor.15 The mean age of patients in the pre-period is 52.3 years
and the share of female patients is approximately 52 percent.16 The average patient
visits their PCP 0.7 times per quarter in the pre-period and generates fees of 33e
with their PCP.

IV. Empirical methodology

To identify the causal effect of PCP gender on practice and patient outcomes, we
exploit the quasi-random assignment of successors after a PCP decides to exit their
contracted position.17 We first discuss the quasi-random assignment of PCPs to
patients before describing our identification strategy in more detail.

15These numbers represent patients who stay with the PCP practice for the entire observation
period.

16The average age is higher than the average age of the total population in UA of 42.4 years
(Statistics Austria, 2022). The difference occurs because we require patients to stay with the same
PCP practice for at least four years. Younger people are more likely to change PCPs.

17Similarly, recent work has studied the implications of practice takeovers (e.g., Sabety, 2023;
Simonsen et al., 2021; Zhang, 2022; Zocher, 2024). However, these papers focus on the disruption
of continuity of care.

10



IV.A. Random assignment of successors

Since neither the exiting PCP nor the patients can influence who becomes the
successor, the gender of the successor can be assumed to be exogenous to the
exiting PCP and the patients. However, if female and male successors were to apply
to different positions, this self-selection could pose a threat to our identification
strategy. Consequently, the gender of the successor may not be randomly distributed
across all open positions, but may be correlated with observed and unobserved
characteristics.

Above we show descriptively that female and male successors do not differ
systematically. Furthermore, we provide evidence that the successor’s gender is not
correlated with several practice and patient characteristics of the position. To test
for a correlation between practice characteristics and the gender of the succeeding
PCP, we estimate the following model:

𝑌 𝑗 = 𝛽𝐹𝑆 𝑗 + δX 𝑗 + 𝜀 𝑗 , (1)

where 𝑌 𝑗 denotes the characteristics of the position taken over by successor 𝑗 ,
measured in the two years prior to the successful replacement. 𝐹𝑆 is an indicator
equal to one if successor 𝑗 is female, and zero otherwise. Thus, 𝛽 estimates the
correlation between the gender of the successor and the position characteristics. X
includes the successor’s age and years of experience, and calendar year fixed effects.

We present results for four different types of outcomes: (i) potential income:
average quarterly revenue, in-house pharmacy, practice location (urban or rural);
(ii) practice attractiveness: transition model (soft or hard), number of postings until
successful replacement, number of applicants; (iii) patient types: share of female
patients, patients aged over 65, patients with comorbidities; and (iv) average fees:
for PCPs, specialists, and drug prescriptions. The estimation results are summarized
in Appendix Table B.3. Notably, the coefficients associated with the successor’s
gender do not show statistical significance in any of the estimates. Given the lack
of significant correlation with position characteristics, we suggest that PCPs do not
systematically choose specific positions based on their gender.
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Figure 1: Identification method

Notes: This figure illustrates the identification method. The gray area indicates the period in which
the exiting PCP works alone. The shaded area shows the quarter in which the exiting and the
incoming PCP work together in case of a soft transition.

IV.B. Identification strategy

We argue that the assignment of female and male PCPs is as good as random for
both exiting PCPs and patients. Therefore, we compare practices A and B during the
two years before and after the exit, as shown in Figure 1. Both practices were run by
a male PCP before the exit.18 The exiting PCP of practice A is replaced by a female
PCP, while practice B is taken over by a male PCP. In the case of a hard transition,
the exiting PCP leaves at the end of the relative quarter 𝑞 = −1 and the successor
starts in the relative quarter 𝑞 = 0. In the case of a soft transition, the exiting PCP
leaves at the end of relative quarter 𝑞 = 0 and the exiting PCP and successor work
together in relative quarter 𝑞 = 0. The majority of the observed successors have
not previously worked in the outpatient sector in UA. Consequently, we examine
the effect of PCP gender in a context where patients have no prior contact with the
succeeding PCP.

For our patient-level analysis, we require that patients be consistently insured
over the entire observation period (𝑞 = −8 to 𝑞 = 8) to ensure that we can observe
their health care utilization. Additionally, all patients have stayed with the same PCP
practice for at least two years before the replacement (𝑞 = −8 to 𝑞 = 1).19 In the

18In 131 of the replacements in our sample, the exiting PCP was male, while in 12 cases the exiting
PCP was female. We focus on the male exiting PCPs, because the exiting female PCPs represent a
much smaller share of the sample.

19We require patients to stay until 𝑞 = 1 to ensure that they actually experience the replacement
also in the case of a soft transition.
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analysis of practice-level outcomes, patient movement, and health care utilization
among moving patients, individuals are allowed to change PCPs after the replace-
ment. In the analysis of health care utilization among staying patients, patients are
required to maintain their association with the specific PCP pair (the exiting and the
new PCP) for the entire observation period (𝑞 = −8 to 𝑞 = 8). The chosen time
window implies that we capture the early stages of patients and successors estab-
lishing a new relationship and getting to know each other. If patients experience
multiple PCP replacements during our sample period, we only keep the first one in
the sample to avoid any learning effects.

IV.C. Estimation

To estimate the effect of PCP gender on practice and patient outcomes, we estimate
the following two-way fixed effects model:

𝑌𝑖𝑞 = 𝛼𝑖 + 𝜃𝑞 + 𝛽(I{𝑞 > 0}𝑞 × 𝐹𝑆𝑖) + γX + 𝜀𝑖𝑞, (2)

where 𝑌𝑖𝑞 is the outcome of interest for practice or individual 𝑖 in relative quarter 𝑞.
𝛼𝑖 are practice or patient fixed effects, 𝜃𝑞 are relative quarter fixed effects. I{𝑞 > 0}
is an indicator equal to one if the replacement has already taken place, and zero
otherwise. 𝐹𝑆𝑖 is an indicator equal to one if practice or person 𝑖 is assigned to a
female successor, and zero otherwise. 𝛽 is the coefficient of interest and represents
the effect of a female PCP on the outcome of interest compared to a male successor.
X includes additional control variables such as calendar year fixed effects and the
successor’s experience as a physician in years. For the analysis of patient outcomes,
we also control for patient age. Standard errors are clustered at the practice level.20
To examine the dynamic effects of PCP gender on practice and patient outcomes,
we estimate the following event study:

𝑌𝑖𝑞 = 𝛼𝑖 + 𝜃𝑞 +
8∑︁

𝑘=−8 | 𝑘≠−2
𝛽𝑘 (I{𝑞 = 𝑘}𝑞 × 𝐹𝑆𝑖) + γX + 𝜀𝑖𝑞, (3)

20We follow Abadie et al. (2022) and define standard error clusters at the level at which the
treatment is assigned, in our case the practice where an exiting doctor is replaced by a successor. If
we instead define the cluster at the patient level, standard errors become much smaller.
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where I{𝑞 = 𝑘} indicates the relative time period 𝑘 .
The identifying assumption of any TWFE estimation is that practice-level out-

comes as well as the health care utilization of patients assigned to female PCP
relative to a male PCP would have continued on a parallel trend in the absence
of the change in PCP gender. We provide evidence in support of this assumption
by showing that the outcomes of interest do not systematically diverge before the
change in PCP.21 The reference quarter in the dynamic estimation is the relative
quarter 𝑞 = −2. As discussed in section II, while exiting PCPs do not directly
influence the selection of successors, they could potentially adjust their behavior
once they become aware of who the successor is. Moving the reference quarter to
𝑞 = −2 provides an opportunity to study the effect of the successor’s gender on the
exiting PCP in the relative quarter 𝑞 = −1 (and 𝑞 = 0 in the case of a soft transition).

V. Practice level results and patient movement

We start our analysis by studying the PCPs themselves. Both male and female
successors arrive at their new practice and are faced with a multitude of questions.
Crucially, they have to decide how many patients to see and how many services to
provide which directly affects their income. Therefore, we begin this chapter by
analyzing revenue and patient volume at the PCP level. We then shift the focus
to the patient level, where we analyze patient movement. We end the chapter by
exploring potential mechanisms.

V.A. Practice level results

We estimate a TWFE model following equation (3), in which we compare prac-
tices that are assigned a female successor to practices with a male successor. In
Figure 2, we show event study coefficients for the average revenue. We find that
female successors have statistically and economically significant negative effects on
revenue per quarter, with a decrease in revenue of 6,190e per quarter, or about

21In light of recent research on TWFE estimation, we also provide estimation results using the
method proposed by Sun and Abraham (2021) to address the potential threat of heterogeneous
treatment effects related to differential timing of the replacement.
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Figure 2: Dynamic effects on PCP revenue
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Notes: This figure provides event study estimates for the differential impact of a female successor on
PCP revenue (in 1,000e) following equation (3). The shaded band represents the 95% confidence
intervals with standard errors clustered at the practice level. The average effect stems from estimations
following equation (2). In Appendix Figure A.2, we additionally show event studies using the Sun
& Abraham estimator.

15% compared to the pre-mean. In Appendix Figure A.2, we further show the
event study for the effect of a female successor on the number of patients treated
per quarter. We find a decrease of about 72 individual patients, or 6%, which is
statistically significant at the 10% level. Additionally, we provide coefficients using
the estimator proposed by Sun and Abraham (2021), which are remarkably similar
to the TWFE coefficients.

To learn more about what drives these results, we calculate the average dif-
ferences between practices with female and male successors before and after the
replacement and show results in Table 1. While the difference in the average num-
ber of patients before and after the replacement is statistically and economically
insignificant for practices with a male successor, this is not the case for practices
with a female successor. Female successors see fewer patients per quarter compared
to the exiting PCPs in the same practice before the replacement. The opposite is
true for average revenue. Here, the difference between the pre- and post-period is
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Table 1: Differences in revenue and number of patients

Gender Successor

Male Female Differences
(1) (2) (3)

Panel (a): Revenue (in 1,000e)
Pre-period 41.14 42.20 1.06

(1.54) (2.33) (2.78)
Post-period 48.47 42.05 =6.42**

(1.52) (1.80) (2.35)

Difference over time 7.33*** =0.14 DD = =7.48***
(1.22) (1.50) (1.92)

Panel (b): Patients
Pre-period 1,041.59 1,064.10 22.51

(36.78) (57.31) (67.79)
Post-period 1,079.30 997.12 =82.17

(29.19) (48.62) (56.45)

Difference over time 37.70 =66.98** DD = =104.68**
(24.45) (32.30) (40.33)

Number of practices 79 52

Notes: This table shows differences between practices with female and male suc-
cessors before and after the replacement. These numbers differ from our estimation
results as they represent purely averages and do not include fixed effects or controls.
In Panel (a), we focus on the revenue per practice and in Panel (b) on the quarterly
average number of unique patients. Standard errors are clustered at the practice level
and reported in parentheses. Asterisks indicate significance levels: * 𝑝 < 0.10, **
𝑝 < 0.05, *** 𝑝 < 0.01.

small and insignificant for practices with female successors, but large and significant
for practices with male successors. Thus, the negative DID result is due to male
successors increasing their revenue while female successors, on average, do not
experience a large change.

V.B. Patient movement

Above, we showed a gap in the number of patients seen by male and female succes-
sors. This could occur either because female PCPs choose to see fewer patients than
their male counterparts, or because patients choose to change their assigned female
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Figure 3: Kaplan-Meier survival function
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Notes: This graph compares the likelihood of patients to stay with their assigned PCP in the two
years following a replacement. All patients are insured for the entire period of interest and have
stayed with the same PCP for the last two years before the replacement. The survival function plots
patients’ probability to change their PCP after the replacement. The "no replacement" group, shown
by the black dashed line, is all patients in our data who fulfill these conditions without experiencing
a replacement. The black solid line and the red solid line plot survival functions of patients whose
PCP is replaced by either a male or a female successor.

PCP at higher rates. Because patients are essentially free to choose their PCP, some
patients may decide to move to a different practice after the replacement. Therefore,
we use patient-level data to analyze the differential moving behavior of patients
with male and female successors. Additionally, we describe patient, physician, and
practice characteristics that may be associated with a greater propensity to change
the assigned PCP after the replacement. To do so, we focus only on patients who
have been with the exiting PCP for at least two years before the replacement.22

We first analyze the probability of patients changing their assigned PCP after the
exit of their previous PCP in a Kaplan-Meier survival analysis framework. We define
survival as staying with the assigned PCP in the post-period, and show Kaplan-Meier
survival functions for patients with a female successor (red solid line) and a male
successor (black solid line) in Figure 3.23 Because patients are free to change PCPs

22We do not include patients who join the new PCP for the first time after the replacement. These
self-selecting patients account for only 3% of all patients a PCP sees each quarter.

23We consider a patient’s change of PCP as an absorbing state. Hypothetically, patients could
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in any case, e.g., due to moving, we also plot a "no replacement" survival function
(black dashed line) for insured individuals who do not experience a replacement.

We note that even without a replacement, about 25% of patients change PCPs
within two years. For patients with a male assigned PCP, this share is very similar,
while for patients with a female assigned PCP, it rises to 31 percent. The difference in
survival rates between patients with male and female assigned PCPs persists for the
full two year period after the replacement. We test the difference between patients
assigned either a male or a female successor using a log-rank test. Patients with
assigned female PCPs are more likely to change PCP than patients with assigned
male PCPs (𝜒2 = 289.28, 𝑝 = 0.0000). The exit rates are stable, with patients with
female PCPs being more likely to change PCP after the first and second quarters,
but then continuing along a parallel trend to patients of male PCPs. The difference
in exit rates between patients with female and male successors is stable at 6 pp.24

V.C. Who leaves whom?

In this section, we further analyze the types of patients who are more likely to change
PCPs and the role of replacement characteristics. To determine which patients move
away from which PCPs, we regress the probability of leaving the assigned PCP on
an indicator of the successor’s gender as well as patient, successor, and replacement
characteristics. Table 2 shows the corresponding estimation results.

Consistent with Figure 3, we find that patients with a female successor are 6 pp
more likely to change their PCP, even after including a variety of control variables,
with the coefficient being statistically significant at the 10% level. The probability of
changing PCPs is higher for female patients, younger patients, patients with higher
wages, and patients who move to a different district.

While correlations between personal characteristics and the probability of chang-

change their PCP multiple times in the post period, but we are only interested in the first time that
a patient decides to change their PCP. On average, 19% of patients who change their PCP return
again within the two-year post period. For patients with an assigned male PCP, this share is about
21 percent, while for patients with an assigned female PCP, it is 16 percent.

24In relative quarter four, the exit rate is 14% for patients with a male successor and 20% for
patients with a female successor. In relative quarter eight, the exit rate is 25% for patients with male
successors and 31% for patients with female successors.
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Table 2: Effect of practice and doctor characteristics on patient move
Gender Successor New

Baseline Male Female female PCP
(1) (2) (3) (4)

Female successor 0.060* 0.058
(0.033) (0.037)

Patient characteristics
Female patient 0.015*** 0.014*** 0.017*** 0.034***

(0.003) (0.004) (0.005) (0.006)
Age =0.003*** =0.003*** =0.003*** 0.000

(0.000) (0.000) (0.000) (0.000)
Migrant =0.009 =0.008 =0.006 =0.008

(0.008) (0.009) (0.011) (0.011)
Wage 0.000*** 0.000*** 0.000*** 0.000

(0.000) (0.000) (0.000) (0.000)
Move district 0.141*** 0.145*** 0.141*** 0.011

(0.014) (0.017) (0.024) (0.018)
Prior comorbidity† 0.012** 0.008 0.018** =0.005

(0.005) (0.006) (0.008) (0.010)
PCP characteristics
Experience (years) 0.000 0.004 =0.006 0.004

(0.003) (0.003) (0.009) (0.003)
Foreign education =0.042 0.080 0.002 =0.263***

(0.084) (0.102) (0.133) (0.081)
Practice characteristics
Urban 0.144*** 0.104** 0.202** 0.118**

(0.045) (0.046) (0.080) (0.047)
In-house pharmacy 0.028 =0.010 0.100 0.061

(0.048) (0.034) (0.117) (0.046)
Soft transition =0.126*** =0.129*** =0.166** =0.095**

(0.040) (0.034) (0.080) (0.047)
Number of patients‡
Ref: < 1000 patients
1000-1300 patients =0.007 =0.016 =0.045 =0.025

(0.033) (0.037) (0.071) (0.041)
> 1300 patients 0.093* =0.015 0.152 0.013

(0.053) (0.042) (0.092) (0.062)
Many patients with comorbidity† =0.012 0.021 =0.132 =0.004

(0.036) (0.031) (0.096) (0.037)
Mean 0.292 0.263 0.337 0.292
𝑅2 0.082 0.075 0.115 0.081
𝑁 84,843 51,117 33,726 19,591

Notes: This table shows the effect of patient, successor, and practice characteristics on whether patients change their PCP. The
outcome variable equals 1 if the patient changes the PCP’s practice after the replacement, and 0 otherwise. Column (1) reports
OLS results for the full sample, Column (2) shows correlations for patients assigned a male PCP, and Column (3) for patients
assigned a female PCP. In Column (4), we additionally regress the probability that patients choose a new female PCP after
leaving their assigned PCP on the same covariates. In this analysis, we only consider patients who change their PCP and the
outcome equals 1 if the new PCP is female and 0 if the new PCP is male. Standard errors are clustered at the practice level and
reported in parentheses. Asterisks indicate significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
‡ The number of patients represents the quarterly average of patients treated in the two years before the replacement. The
grouping roughly corresponds to tertiles of the distribution of the average number of patients across practices in our sample.
† Prior comorbidity is equal to 1 if the patient was diagnosed with one or more of the following conditions in the two years
prior to the replacement: Alzheimer’s disease, cancer, depression, type-2 diabetes, influenza or pneumonia, heart, kidney, liver,
or pulmonary disease, or a stroke. The share of patients with comorbidities is calculated as the practice-level leave-one-out
mean averaged over the two years prior to the replacement, and we split the sample at the median.
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ing PCPs are similar for patients of male and female successors, practice charac-
teristics appear to be more relevant for female successors than for male successors
(Columns (2) and (3) in Table 2). Patients in urban areas are more likely to change
PCPs, presumably due to the greater number of alternative PCP practices. This
pattern is more pronounced for patients of female successors, with a difference of
20.2 pp between living in an urban area and a rural area, compared to 10.4 pp for
patients of male successors. Patients who experience a soft transition are overall
less likely to change PCPs. For patients of female successors, the coefficient is
greater at 16.6 pp compared to 12.9 pp for male successors.

V.D. Gender discrimination

To test whether patients change their female PCP at higher rates due to a general
dislike of female physicians, we focus on patients who change PCP and regress their
probability of choosing a new female PCP on patient, successor, and replacement
characteristics. We show results in Table 2, Column (4). Patients who are assigned
a female successor and decide to move away from their assigned PCP are not more
likely to choose a new male PCP rather than a new female PCP. Thus, although
patients move away from female PCPs at higher rates, this is not driven by preferences
for male physicians.

If it is not patient preferences that drive patients away from female PCPs, we
argue that it is instead the female PCPs who choose to see fewer patients. There may
be several motives for wanting to see fewer patients. For example, female physicians
may prefer to spend more time with each patient, or they may choose to work fewer
hours overall. While we cannot observe how much time PCPs spend with each
patient, we dive deeper into PCP working hours.

V.E. Working hours

Since our evidence is not consistent with patients discriminating against female
PCPs, we investigate supply-side mechanisms that may explain the gap in the num-
bers of patients between female and male PCPs. One explanation for our findings
may be that female PCPs choose to work fewer hours relative to their male counter-
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parts and thus, seeing fewer patients. While contracted PCPs are required by law
to open their practices for at least 20 hours per week, they have the flexibility to
schedule patient appointments beyond these hours.25 The UAHIF data do not allow
us to observe actual working hours, so we make use of an additional data source, the
Austrian Microcensus, a labor force and housing survey (Statistics Austria, 2024).26

We select all self-employed physicians in Austria from 2011 to 2018.27 To
compare working hours between female and male physicians, we estimate a model,
similar to equation (1), where we regress average weekly working hours on an
indicator variable, equal to one if the physician is female, and zero otherwise, as
well as experience (in years) and calendar year and state fixed effects.

Table 3 shows the results of this estimation. We find that, on average, female
physicians work 7.5 hours less per week than their male counterparts, a gap of 17%
relative to the mean. However, parenthood plays a crucial role. Among physicians
without children, there is no significant gender gap, while among physicians with
children, the gap in working hours between male and female physicians widens to
13.3 hours, about 30% relative to the mean. This result is in line with earlier research
showing that female physicians with children reduce their working hours (Sasser,
2005) and complements a previous study showing that mothers in Austria bear the
majority of childcare responsibilities (Danzer et al., 2022).

The UA Medical Association data provides some additional information about
PCPs for the first quarter of 2009, including the number of children. According to
this data, by early 2009, every PCP who took over a practice in the previous two
years had at least one child. In the beginning of 2009, we also find a gender gap in
patient volume among these PCPs, with female PCPs seeing 101 fewer patients on
average.28

In summary, we find that female successors generate lower revenues compared

25These 20 hours per week must spread over at least five days between Monday and Saturday, and
must cover at least two afternoons (§14, Ärzte-Gesamtvertrag, 2020).

26The Microcensus is a rotating panel that interviews approximately 22,500 randomly selected
households per quarter. Each household participates a maximum of 5 times.

27By sampling only self-employed physicians, we exclude those who work in hospitals or compa-
nies. Note, that the Microcensus does not allow us to distinguish between PCPs and specialists, or
between solo practices and group practices.

28Overall, 90% of all PCPs we observe in the first quarter of 2009 had at least one child.
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Table 3: Working hours of self-employed physicians

Children

Baseline No Yes
Female physician =7.5*** 0.6 =13.3***

(1.5) (2.5) (1.7)
𝑡-test for effect homogeneity −4.67 (𝑝 = 0.000)
Mean 44.5 43.5 45.2
Mean men 47.8 43.8 51.4
Mean women 39.1 43.0 36.9
Number of physicians 548 230 340
𝑁 1,799 743 1,056

Notes: This table shows the difference in weekly working hours between
male and female physicians and depending on whether they have children
or not. The results stem from an OLS estimation, similar to equation (1),
regressing weekly working hours on an indicator variable, equal to 1 if the
physician is female, and 0 otherwise, controlling for experience, calendar
year fixed effects, and state fixed effects. To show whether estimates are
different from each other, we estimate an additional model where we fully
interact our baseline estimation with an indicator variable, equal to 1 if the
person has children, and 0 otherwise, and provide the 𝑡- and 𝑝-values. Stan-
dard errors are clustered at the individual level and shown in parentheses.
Stars indicate significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

to the pre-period and to their male counterparts. Notably, this is the case despite
gender-neutral remuneration schemes, as contracts with the health insurance funds
are the same for male and female PCPs. Since our evidence is not consistent with
patient discrimination against female PCPs, we argue that the effect may be largely
driven by a reduction in working hours of female PCPs.

VI. Health care utilization of patients

In Chapter V.B, we show that patients are more likely to change their assigned female
PCP rather than an assigned male PCP. Here, we are now interested in the individual
health care utilization of patients who stay and are actually treated by a female or
male PCP. To do so, we use patient-level data and restrict our sample to patients
who stay with the same practice for two years before and after the replacement.

We begin by showing average health care expenditures for PCPs, specialists,
drug prescriptions, hospital stays, and total health care expenditures in Figure 4.
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Figure 4: Average health care expenditures relative to PCP exit
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Notes: This figure shows average patient health care expenditures in each relative quarter controlling
for patient age and calendar year. The samples are split by the gender of the successor who starts
working in relative quarter 𝑞 = 0.

While there are small baseline differences in the pre-period, these differences are
remarkably stable. We find similar patterns for components of outpatient preventive
health care (PCP visits, health screenings, diabetes care, and referrals to laboratories
and radiologists) in Appendix Figure A.3. The parallel pre-trends reassure us that,
in the absence of treatment, health care expenditures of patients with a female
successor would have developed similarly to those of patients with a male successor.

We now turn to the causal effect of female successors on PCP fees and the
provision of preventive care. Then, we move on to further outcomes, such as the
relevance of gender concordance, and health care utilization of patients who change
PCPs.
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Figure 5: Dynamic effects on PCPs fees
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Notes: This figure provides event study estimates for the differential impact of a female PCP on
patients’ PCP fees following equation (3). The shaded band represents the 95% confidence intervals
with standard errors clustered at the practice level. The average effect stems from estimations
following equation (2). In Appendix Figure A.4 Panel (a), we additionally show event studies using
the Sun & Abraham estimator.

VI.A. PCP treatment

To analyze the effect of female PCPs on the treatment they provide to their patients,
we estimate equation (3) for patients who stay with their successor. Figure 5
shows event study results for PCP fees. Additionally, we show coefficients from the
estimator proposed by Sun and Abraham (2021) in Appendix Figure A.4 Panel (a).

Before the replacement, patients with assigned male and female PCPs have
remarkably similar PCP fees. After the successor takes over, however, the fees of
patients with female successors drop significantly compared to those of patients with
male successors. The effect kicks in immediately and does not disappear in the two
years following the replacement. On average, PCP fees are 2e lower per quarter for
patients with a female PCP than for patients with a male successor. Compared to a
pre-period average of about 33e, this corresponds to a gap of 6.5 percent.

This difference may arise either because patients are less likely to visit a female
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PCP in general, or because female PCPs provide fewer services to patients per visit.
We show that being assigned a female successor does not affect a patient’s likelihood
of visiting their PCP in Table 4 Panel (b).29 Looking at the descriptive differences
in Figure 4 Panel (a), the average increase in PCP fees after the replacement is small
for patients with female PCPs, while there is a marked increase in average PCP fees
for patients with male PCPs compared to the exiting PCPs.

Patients with female successors may substitute PCP services for specialist care or
hospital treatment.30 In Table 4 Panel (a), we present results for various components
of health care utilization following equation (2). Appendix Figure A.5 shows the
corresponding dynamic results following equation (3). We do not find statistically
significant increases in spending on specialists, drug prescriptions, or inpatient
care. Therefore, we argue that the gender of successors has no effect on patients’
health-seeking behavior outside of the PCP practice.

VI.B. Preventive care

One of the most important tasks of PCPs is to provide preventive care. In Panel (b)
of Table 4, we provide estimation results following equation (2) for several indicators
of preventive care on the extensive margin. We find a significant negative effect on
the likelihood that PCPs perform a health screening.31 Patients with female PCPs
are, on average, 1 pp less likely to receive a health screening per quarter compared to
patients with male PCPs, a 27% change relative to the pre-period mean. We plot the
dynamic effects of female PCPs on health screenings in an event study in Figure 6.
Consistent with the decrease in PCP fees in Figure 5, the effect occurs immediately
after the replacement and remains stable throughout the entire post-period.

29For the years 2013 to 2018, we observe the exact number of PCP visits per patient. We also find
no effect on the number of visits per quarter.

30As described in Chapter II, in Austria it is relatively easy for patients to see a specialist even
without a referral from their PCP. Laboratory and radiology are two notable exceptions. Visits in
these areas are usually induced by referrals from PCPs or other physicians.

31In Austria, general health screenings are free of charge once a year for patients over the age
of 18. The annual participation rate is about 20 percent. The physical examination includes a
comprehensive medical history and a battery of age- and gender-specific diagnostic and laboratory
tests to identify health risks and screen for diseases. In addition, PCPs are tasked with providing
guidance and advice on lifestyle decisions during these screenings (Pruckner et al., 2020).
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Figure 6: Dynamic effects on health screenings

-.0
3

-.0
2

-.0
1

0
.0

1
A

ve
ra

ge
 e

ff
ec

t

-8 -6 -4 -2 0 2 4 6 8

Quarter from exit

Average effect = -0.010** (0.004)

Notes: This figure provides event study estimates for the differential impact of a female PCP on
patients’ health screening participation following equation (3). The shaded band represents the 95%
confidence intervals with standard errors clustered at the practice level. The average effect stems
from estimations following equation (2). In Appendix Figure A.4 Panel (b), we additionally show
event studies using the Sun & Abraham estimator.
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Table 4: Effect of female PCP on health care utilization

Panel (a): Fees and expenditures

PCP Specialist Drug Hospital Total health care
fees fees prescriptions expenditures expenditures
(1) (2) (3) (4) (5)

Average effect =2.14** 1.09 2.88 13.63 15.45
(0.93) (1.06) (3.65) (13.68) (14.44)

Patient age 0.60*** =0.81** 9.73*** 6.60 16.11***
(0.13) (0.37) (0.95) (5.33) (5.39)

Experience 2.53*** 5.37*** =0.63 43.27*** 50.54***
(0.17) (0.45) (1.08) (5.18) (5.29)

Pre-Mean 32.86 78.69 95.76 282.14 489.46
𝑁 1,121,626 1,121,626 1,121,626 1,121,626 1,121,626

Panel (b): Any preventive care

PCP Health Diabetes Laboratory Radiology
visit screening care referral referral
(1) (2) (3) (4) (5)

Average effect =0.002 =0.010** =0.003** =0.013 =0.005
(0.004) (0.004) (0.001) (0.008) (0.006)

Patient age =0.003*** =0.001 0.003*** 0.004*** =0.002***
(0.001) (0.001) (0.000) (0.001) (0.001)

Experience 0.021*** 0.003*** 0.001*** 0.009*** 0.004***
(0.001) (0.001) (0.000) (0.002) (0.001)

Pre-Mean 0.679 0.037 0.068 0.094 0.041
𝑁 1,121,626 1,121,626 1,121,626 1,117,667 1,117,667

Notes: This table shows the effect of a female PCP on patients’ health care expenditures and preventive care. In Panel (a), we present
effects on PCP fees, specialist fees, drug expenditures, hospital expenditures, and total health care expenditures. In Panel (b), we analyze
whether patients received preventive care in a given quarter, such as whether they visited a PCP at all, health screenings, diabetes care,
laboratory visit via PCP referral, and radiology visit via PCP referral. The results stem from a TWFE estimation following equation (2).
Standard errors are clustered at the practice level and shown in parentheses. Asterisks indicate significance levels: * 𝑝 < 0.10, **
𝑝 < 0.05, *** 𝑝 < 0.01.
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Similarly, patients with female successors are, on average, 0.3 pp less likely to
receive diabetes care than patients with male successors, a 5% change relative to
the pre-period mean. We do not find significant effects on the likelihood of patients
receiving a laboratory or radiology referral from their PCP. Because the difference
in health screenings between patients with female and male successors is strikingly
large, we analyze potential drivers of this effect.

Male PCPs drive the gap The raw trends in Appendix Figure A.3 (a) show that
the gap in health screening is almost entirely due to an increase in screenings by
male successors. We see the same pattern in Table 5, where we calculate the
average difference between the pre- and post-periods for patients with female and
male successors. Moreover, the increase in health screenings for patients with male
successors is noticeable for both male and female patients, and for patients younger
and older than 65 (Figure A.6). In Appendix Table B.4 Panels (a) and (b), we
additionally estimate our standard model and split the sample by patient gender and
age. We find no significant differences in the effect of PCP gender for either group.
The finding that male PCPs provide more health screenings regardless of patient
gender and age is consistent with the work of Currie et al. (2016).

Differences in screening behavior There are several potential reasons why female
and male PCPs may differ in their propensity to perform health screenings. For
example, the gap may be due to different valuations of the benefits of screening or
differences in revenue-maximizing behavior. If male PCPs were more convinced
of the benefits of screening, we would also expect an increase in related costs (e.g.,
laboratory referrals). This is not the case. Instead, PCPs may perform screenings
purely for financial reasons. If male PCPs act in a more revenue-maximizing way
than their female counterparts, this could explain their higher propensity to perform
screenings. Our findings in Chapter V.A are consistent with this hypothesis. It
is also in line with studies showing that female PCPs are more altruistic in their
treatment of patients (Andreoni and Vesterlund, 2001; Attema et al., 2023).

Alternatively, female and male PCPs may differ in how much they rely on
screening tests to treat their patients. Female PCPs may prioritize learning about
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Table 5: Differences in PCP fees and health screening participation

Gender Successor

Male Female Differences
(1) (2) (3)

Panel (a): PCP fees
Pre-period 33.29 32.14 =1.15

(0.77) (1.20) (1.42)
Post-period 38.03 34.66 =3.37**

(0.88) (1.07) (1.38)

Difference over time 4.75*** 2.52** DD = =2.22**
(0.63) (0.78) (1.00)

Panel (b): Health screening
Pre-period 0.033 0.037 0.004

(0.003) (0.006) (0.007)
Post-period 0.041 0.035 =0.006

(0.003) (0.004) (0.005)

Difference over time 0.008** =0.002 DD = =0.010**
(0.002) (0.004) (0.004)

Number of patients 41,533 24,445

Notes: This table shows the average PCP fees and health screening participation per
patient and quarter in the pre- and post-replacement period by successor gender. These
numbers differ from our estimation results as they represent purely averages and do not
include fixed effects or controls. In Panel (a), we focus on the PCP fees and in Panel (b) on
the probability of taking up health screening. Standard errors are clustered at the practice
level and reported in parentheses. Asterisks indicate significance levels: * 𝑝 < 0.10, **
𝑝 < 0.05, *** 𝑝 < 0.01.

their patients from the exiting PCP rather than performing screenings. To test this,
we split the sample by whether the transition was soft or hard (i.e., whether the
exiting and new PCPs worked together during the replacement) and show results in
Appendix Table B.4 Panel (c). We find a larger gender difference in soft transitions,
which is consistent with female PCPs relying more on learning about their patients
from the exiting PCP. However, the effects are not statistically significantly different
from each other.

Finally, we come back to the difference in working hours established in Chap-
ter V.E. Since female physicians, on average, work fewer hours, they also have
less time to carry out health screening appointments, which are usually very time-
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consuming.

VI.C. The role of gender concordance

Previous related work has focused on the importance of physician-patient concor-
dance (e.g., Cabral and Dillender, 2024). One prominent hypothesis is that female
physicians are particularly well equipped to care for their female patients. To further
analyze this, we estimate the effects on patient health care utilization by patient
gender. In addition, we estimate a model following equation (2) fully interacted
with an indicator variable equal to one, if the patient is female, and zero otherwise
to show whether the estimates are significantly different from each other.

In Appendix Table B.5 we show results for health care utilization (Panel (a))
and for preventive care outcomes (Panel (b)). Except for hospital expenditures, the
effects seem to be slightly larger for male patients. However, there are no statistically
significant differences between female and male patients. We conclude that patient-
physician gender concordance does not seem to play a relevant role in our setting, in
contrast to, for example, Cabral and Dillender (2024) and Greenwood et al. (2018).

VI.D. What happens to moving patients?

So far, we have shown that female PCPs provide fewer services than their male
counterparts and that patients assigned to female PCPs are more likely to change
PCPs. This increased patient movement creates two additional channels through
which the successor’s gender potentially affects patients’ health care utilization.
First, successor gender may affect health care costs of moving patients differently
than those of staying patients. Second, the act of moving away from the assigned
PCP itself may lead to higher health care costs.

To test the first channel, we first compare the effect of the successor’s gender on
total health care costs for patients who stay and those who move away.32 Table 6
Columns (1) and (2) show results following equation (2). The gender of the successor
does not significantly affect movers’ total health care expenditures.

32We require all patients to stay with the UAHIF for the entire observation period so that we can
track their health care utilization.
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Table 6: PCP gender difference for staying and moving patients

Patients

Stay Move All patients
(1) (2) (3)

Gender effect 15.45 22.64
(14.44) (14.76)

Moving effect 29.65***
(10.43)

Pre-Mean 489.46 416.94 468.26
𝑁 1,121,626 463,199 1,584,825

Notes: This table shows the effect of a female PCP on patients’ total health care
expenditures following equation (2). Column (1) shows the successor gender effect
for patients who stay with the same PCP practice for the entire observation window.
Column (2) focuses on patients who move away from their assigned PCP within
2 years after the replacement. In Column (3), we additionally show the effect of
changing PCPs. This result comes from a TWFE estimation, similar to equation (2),
where we compare health care costs of patients who change PCP to those who stay,
using the same set of control variables as detailed in equation (2). Standard errors
are clustered at the practice level and reported in parentheses. Asterisks indicate
significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

To address the second channel, we estimate the effect of moving away from the
assigned PCP on health care costs in Table 6 Column (3) using a TWFE model
similar to equation (2), where the treatment is defined as changing PCP, rather than
being assigned a female successor. We find that moving patients face, on average,
29.65e higher health care costs than patients who stay, an increase of 6% relative
to the pre-period mean. Thus, while the gender of the successor has no significant
effect on health care costs of moving patients, the fact that patients with assigned
female successors move more frequently leads to higher total costs.

VII. Discussion and conclusion

In this paper, we analyze the causal effect of physician gender on practices and
patients. We exploit a quasi-random assignment of PCPs to patients which provides
a unique testing ground for studying the effects of physician gender. To do so, we
compare practices that are taken over by a female successor to those that are taken
over by a male successor after a male PCP exits their position.
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We find that female PCPs generate 14% less revenue than their male counterparts.
This is driven by a decrease in the number of patients seen by female PCPs and a
gap in treatment provision. The gap in treatment is due to male PCPs providing
more services, in particular health screenings, compared to the exiting PCP and their
female counterparts. Turning to the patient level, we find that patients who have
stayed with a particular PCP practice for at least two years before the replacement are
6 pp more likely to change their PCPs when they are assigned a female successor.
Our evidence is not consistent with patients discriminating against female PCPs.
Instead, the gap seems to be explained by female physicians working fewer hours.
This is especially driven by physicians with children.

Our results raise several questions: (a) Do patients benefit from being treated
by male PCPs and thus receiving more services? (b) Does the gap in health care
provision have cost implications for the public health care system? (c) Do female
PCPs impose spillovers by seeing fewer patients?

(a) Benefits of having a male PCP? In Austria’s universal health care system, a
marginal change in the provision of services may have only little impact on patients’
health.33 Furthermore, as the effectiveness of screening is debated (Hackl et al.,
2015), we do not expect the gap in health screenings to affect patients in the long
run. We argue that any potential benefit for patients due to male PCPs providing
slightly more services is likely to be negligible.

(b) Costs to the health care system? To answer the question of whether the
gender gap in health care provision has a significant impact on the public health
care system, we offer a back-of-the-envelope calculation. Female PCPs generate, on
average, 6,190e less revenue per quarter, i.e., about 28,000e per year. We multiply
this by the number of (all) female PCPs in Upper Austria in 2018, 164. Thus,
female PCPs generate about 4 millione less expenditure for the public health care
system. Compared to the total UAHIF expenditures for covered services in 2018,
this corresponds to about 0.002 percent. Since we find no evidence that patients

33Access to health care is reported to be above average compared to other OECD countries, with
only 0.2% of respondents reporting unmet needs in 2021 (OECD, 2023).
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increase other health care utilization, these 4 millione can be interpreted as savings
for the public health care system.

(c) Spillovers of female PCPs? Since female PCPs, on average, see fewer patients
and provide fewer services than their male counterparts, patients may be more likely
to substitute their health care utilization in other areas. We show that neither the
patients who stay with their assigned PCP nor the patients who change PCPs increase
their health-seeking behavior compared to patients with male PCPs. However,
female PCPs indirectly lead to higher health care costs. Patients with assigned
female successors are more likely to move away from their PCP, and patients who
move face higher health care costs. On average, 78 more patients change PCPs when
assigned a female successor.34 We multiply this by the increase in health care costs
of 29.65e per quarter. Thus, increased patient movement due to being assigned a
female successor leads to approximately 18,500e higher costs in the two years after
a replacement. In total, we observe 52 replacements with female successors, so the
total health care costs increase by just over 960,000e.

Taken together, these considerations suggest that female PCPs have both direct
and indirect effects on the public health care system. On the one hand, they reduce
costs by providing fewer services without expected negative implications for patients.
On the other hand, the increased likelihood that patients change PCPs associated
with assigned female PCPs leads to higher health care costs.

3433.7% of patients with female successors and 26.3% of patients with male successors change PCP
within two years after the replacement. Multiplying the difference in moving patients (0.337−0.263)
by the average number of patients per practice, 1,051, equals 78.
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A. Additional figures

A.A. Institutional details

Figure A.1: Number of GPs in UA per 10,000 insured
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Notes: The figure shows the number of all (solid line) and female (dashed line) GPs per 10,000
UAHIF insured. This includes GPs in single and group practices as well as contracted and private
GPs. Numbers are from own calculations based on administrative data by the UAHIF from 2005 to
2018 and and data by the UA Medical Association from 2005 to 2018.
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A.B. Effects of patient movement on PCPs

Figure A.2: Effect on number of patients and revenue
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(a) Revenue
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Notes: This figure shows event study estimates for the differential impact of a female PCP on (a)
revenue (in 1,000e) and (b) total number of unique patients per quarter. Estimates stem from a
TWFE estimation following equation (3) as well as the corresponding Sun & Abraham estimation.
The vertical lines represent the 95% confidence intervals. The average effect stems from estimations
following equation (2).

A3



A.C. Health outcomes

Figure A.3: Average health care utilization relative to PCP exit
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Notes: This figure shows average patient health care utilization in each relative quarter controlling
for patient age and calendar year. The outcomes are binary variables indicating, whether the visit,
service or referral was observed (= 1), or not (= 0). The samples are split by the gender of the
successor who starts working in relative quarter 𝑞 = 0.

A4



Figure A.4: Dynamic effects on PCP fees and health screening
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(a) PCP fees

-.0
4

-.0
3

-.0
2

-.0
1

0
.0

1
.0

2
A

ve
ra

ge
 e

ff
ec

t

-8 -6 -4 -2 0 2 4 6 8

Quarter from exit

Average effect = -0.010** (0.004)

(b) Health screenings

Sun-Abraham TWFE

Notes: This figure provides event study estimates for the differential impact of a female PCP on
(a) patients PCP fees and (b) the probability of receiving health screenings following equation (3)
and the corresponding Sun & Abraham estimator. The vertical lines represent the 95% confidence
intervals. The average effect stems from estimations following equation (2).
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Figure A.5: Dynamic effects on health care expenditures
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(c) Hospital expenditures
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Notes: This figure provides event study estimates following equation (3) for the differential impact of a female PCP on patients’ (a) specialist fees,
(b) drug prescriptions, (c) hospital expenditures, and (d) total health care expenditures. The shaded area represents the 95% confidence band. The
average effect stems from estimations following equation (2).
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Figure A.6: Average health screening participation rate by succeeding PCP gender, patient
gender, and patient age

.0
1

.0
2

.0
3

.0
4

.0
5

.0
6

.0
7

A
ve

ra
ge

 p
ro

ba
bi

lit
y
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Notes: This figure shows the average participation rate in health screenings in each relative quarter
for patients with (a) male and (b) female succeeding PCPs. The averages control for patient age and
the calendar year. The samples are additionally split according to patients gender and age.
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B. Additional tables

B.A. Descriptives

Table B.1: Descriptive comparison of successors

Gender Successor

Baseline Male Female Difference
(1) (2) (3) (4)

(a) Personal characteristics
Age 41.73 41.84 41.58 0.259
Experience (Years since graduation) 13.01 12.47 13.83 =1.359
Experience (Scores) † 37.46 37.35 37.62 =0.271

(b) Replacement characteristics
No. of rounds 1.53 1.49 1.60 =0.103
No. of applicants 2.16 2.06 2.31 =0.244
Transition period (Y/N) 0.64 0.62 0.67 =0.053
In-house pharmacy (Y/N) 0.27 0.27 0.28 =0.009
Urban (Y/N) 0.31 0.30 0.33 =0.023
No. of patients ‡ 1,051 1,042 1,064 =22.508

𝑁 131 79 52

Notes: This table compares socioeconomic and replacement characteristics of successor PCPs by
their gender. Column (1) shows the total average, while column (2) shows averages for male and
column (3) for female successors. Column (4) reports the difference between columns (2) and (3).
Asterisks indicate significance from a two-sided 𝑡-test: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
† Scores are missing for 14 replacements.
‡ Number of patients refers to the quarterly average of individual patients treated in the two years
before the replacement.
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Table B.2: Descriptive comparison of patients

Panel (a): Pre-period
Male successor Female successor Difference

(1) (2) (3)

Patient age 52.37 52.23 0.14**
Female patient 0.51 0.52 =0.01***
Total health care expenditures 491.88 485.34 6.54
Drug prescriptions 95.15 96.81 =1.67
Inpatient hospital expenditures 285.16 277.00 8.16
Specialist fees 78.29 79.38 =1.10**
GP fees 33.29 32.14 1.15***
GP visits 0.69 0.68 0.01***
Health screening 0.03 0.04 =0.00***
Diabetes care 0.06 0.06 0.00
Laboratory visit 0.13 0.13 =0.01***
Radiology visit 0.07 0.07 =0.00***

Panel (b): Post-period

Male successor Female successor Difference
(1) (2) (3)

Patient age 54.49 54.35 0.14***
Female patient 0.51 0.52 =0.01***
Total health care expenditures 605.17 612.05 =6.88
Drug prescriptions 113.40 117.77 =4.37**
Inpatient hospital expenditures 367.36 371.04 =3.68
Specialist fees 86.38 88.58 =2.20***
GP fees 38.03 34.66 3.37***
GP visits 0.67 0.66 0.01***
Health screening 0.04 0.04 0.01***
Diabetes care 0.07 0.07 0.00***
Laboratory visit 0.15 0.16 =0.01***
Radiology visit 0.08 0.08 0.00
𝑁 373,797 220,005 593,802
Number of patients 41,533 24,445

Notes: This table compares socioeconomic characteristics and health care outcomes of patients
whose PCP is replaced by a successor and who stay with the same PCP practice for the entire
observation window. In Panel (a), averages are calculated on a patient quarter level for the
period of 2 years before the replacement, while Panel (b) covers the period of two years after
the replacement are considered. Column (1) shows averages for patients of a male successor
and Column (2) for patients of a female successor. Column (3) reports the difference between
Columns (2) and (3). Asterisks indicate significance from a two-sided 𝑡-test: * 𝑝 < 0.10,
** 𝑝 < 0.05, *** 𝑝 < 0.01.
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B.B. PCP selection

Table B.3: PCP selection on position and patient characteristics
(a) Potential income (b) Practice attractiveness

Revenue In-house pharmacy Urban Soft transition No. rounds No. applicants
in e 0/1 0/1 0/1
(1) (2) (3) (4) (5) (6)

Female successor 605.95 =0.042 0.022 0.025 0.04 0.45
(2,739.95) (0.081) (0.094) (0.090) (0.29) (0.28)

Successor age 434.65 =0.025** 0.002 =0.022* 0.04 0.01
(392.02) (0.012) (0.012) (0.013) (0.03) (0.04)

Successor experience =269.82 0.016 0.009 0.019 =0.02 0.04
(419.08) (0.011) (0.013) (0.013) (0.03) (0.04)

Pre-mean 41,560.68 0.244 0.313 0.641 1.53 2.16
𝑅2 0.216 0.133 0.057 0.106 0.095 0.313
𝑁 131 131 131 131 118 131

(c) Patient types (d) Average fees

Older than 65 Female patients Comorbidity PCP fees Specialist fees Drug prescription
share share share in e in e in e
(1) (2) (3) (4) (5) (6)

Female successor 0.006 0.009 0.003 =0.59 =1.47 2.71
(0.014) (0.008) (0.005) (1.22) (2.81) (4.48)

Successor age 0.003** 0.000 0.001 0.40** =0.23 0.24
(0.002) (0.001) (0.001) (0.18) (0.38) (0.69)

Successor experience =0.002 0.001 0.000 =0.38* 0.49 0.04
(0.002) (0.001) (0.001) (0.20) (0.41) (0.74)

Pre-mean 0.301 0.515 0.109 32.45 76.71 88.74
𝑅2 0.099 0.094 0.301 0.340 0.232 0.173
𝑁 131 131 131 131 131 131

Notes: This table shows results for the estimation of equation (1). Revenue is calculated as the quarterly average based on the two years before the replacement. In-house pharmacy is equal to 1 if
an in-house pharmacy exists at the practice and 0 otherwise. Urban is equal to 1 if the practice is in a city with a population larger than 10,000 people. Soft transition is equal to 1 if the exiting and
new PCP work together for one quarter after the replacement. Number of rounds indicates the number of calls before a successor was found. Number of applicants indicates how many PCPs applied
to a given position. Shares of patients are calculated as the quarterly average based on the two years before the replacement. Patients with comorbidities is the share of patients who had at least one
of the following diagnoses in the two years prior the replacement: Alzheimer’s disease, cancer, depression, type-2 diabetes, influenza or pneumonia, heart, kidney, liver, or pulmonary disease, or a
stroke. Outpatient expenditures indicate the average quarterly fees per patient in the two years prior to the replacement. PCP and specialist fees are all expenditures at (private and contracted) PCPs and
specialists. Prescriptions include all medication prescribed by a doctor. Robust standard errors are shown in parentheses. Asterisks indicate significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
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B.C. Health outcomes

Table B.4: Effects on health screening

Panel (a): Male patients
Below 65 Above 65

Average effect =0.009** =0.014***
(0.004) (0.005)

𝑡-test for effect homogeneity −1.24 (𝑝 = 0.216)
Pre-mean 0.030 0.047
𝑁 387,467 156,958

Panel (b): Female patients
Below 65 Above 65

Average effect =0.007* =0.012*
(0.004) (0.006)

𝑡-test for effect homogeneity −1.24 (𝑝 = 0.216)
Pre-mean 0.032 0.039
𝑁 359,376 217,825

Panel (c): Transition type
Hard Soft

Average effect =0.003 =0.012**
(0.006) (0.006)

𝑡-test for effect homogeneity −1.10 (𝑝 = 0.274)
Pre-mean 0.028 0.037
𝑁 360,757 760,869

Notes: This table shows the effect of a female PCP on the participation in
health screenings by patient age for male patients (a) and female patients
(b), and by transition type (c). The results stem from a TWFE estimation
following equation (2). To show whether estimates in each panel are
different from each other, we estimate an additional model where we fully
interact equation (2) with patient age in Panel (a) and transition type in
Panel (b) and provide the 𝑡- and 𝑝-values. Standard errors are clustered at
the practice level and shown in parentheses. Asterisks indicate significance
levels: * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.
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Table B.5: Differences in health care utilization by patient gender
Panel (a): Health care utilization

PCP fees Specialist fees Drug prescriptions Hospital expenditures

Male patients Female patients Male patients Female patients Male patients Female patients Male patients Female patients
(1) (2) (3) (4) (5) (6) (7) (8)

Average effect =2.26*** =2.05* 1.73 0.48 4.41 1.61 10.75 16.05
(0.82) (1.10) (1.35) (1.36) (6.53) (3.44) (19.59) (16.42)

𝑡-test for effect homogeneity 0.40 (𝑝 = 0.692) −0.80 (𝑝 = 0.427) −0.41 (𝑝 = 0.679) 0.18 (𝑝 = 0.856)
Pre-mean 29.194 36.324 70.243 86.666 92.596 98.753 279.001 285.095

Panel (b): Preventive care

PCP visit Health screening Diabetes care Laboratory referral

Male patients Female patients Male patients Female patients Male patients Female patients Male patients Female patients
(1) (2) (3) (4) (5) (6) (7) (8)

Average effect =0.006 0.001 =0.011** =0.009* =0.004** =0.003* =0.014* =0.012
(0.005) (0.004) (0.004) (0.005) (0.002) (0.002) (0.008) (0.008)

𝑡-test for effect homogeneity 2.27 (𝑝 = 0.025) 0.83 (𝑝 = 0.408) 0.68 (𝑝 = 0.497) 0.67 (𝑝 = 0.503)
Pre-mean 0.642 0.734 0.034 0.034 0.068 0.059 0.077 0.088
𝑁 544,425 577,201 544,425 577,201 544,425 577,201 542,606 575,061

Notes: This table shows the effect of a female PCP on the probability of having a PCP or specialist visit, drug prescriptions, or hospital expenditures
in a given quarter for male and female patients. The results stem from a TWFE estimation following equation (2). To show whether estimates in each
panel are different from each other we estimate an additional model where we fully interact equation (2) with patient gender and provide the 𝑡- and
𝑝-values. Standard errors are clustered at the practice level and shown in parentheses. Asterisks indicate significance levels: * 𝑝 < 0.10, ** 𝑝 < 0.05,
*** 𝑝 < 0.01.
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C. Matched occupational and vacancy data

Figure C.1: (No) Match position vacancy data
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Notes: This figure shows the number of successful and unsuccessful matches of replacements to
additional information regarding the replacement process. For the replacements with unsuccessful
matches, details concerning the number of applicants and scores are missing.

This section discusses the match between the UA Medical Chamber’s occupa-
tional data (2005–2018) and the web-scraped vacancy data (April 2008–December
2017). For almost all occupations from 2008 to 2017, we are able to establish a
clear match between the occupation and the vacancy data through the location of
the position, the transition model, the gender of the successor, and the time of the
transfer. In Figure C.1, we show each quarter between the first quarter of 2007
and the last quarter of 2018. For quarters without a bar, there are no replacements.
Between 2007 and 2018, we are missing the additional information on scores and
applicants for 10% of replacements.
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