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Abstract

We investigate the role of gender norms in explaining variations in the incidence of
hysterectomies (i.e., removal of uterus) for benign conditions, the second most common
surgical procedure after a cesarean section for women. Using data from Italy—a coun-
try with a degree of heterogeneous gender norms—we show that the more traditional
the perception of the female role is, the higher the incidence of hysterectomies for be-
nign conditions for women in older cohorts. We attribute these results to the fact that
the uterus is associated with reproductive function and not with gender identity. To
support this interpretation, we show how gender norms are negatively correlated with
the incidence of both mastectomies (i.e., removal of the breast) and prostatectomies
for benign conditions (i.e., removal of the prostate) for men. To test the role of gender
norms in explaining some of these avoidable procedures, we exploit the impact of the
introduction of automatic constraints on healthcare expenditures triggered by the adop-
tion of so-called regional repayment plans. Using a staggered difference-in-differences
approach, we show that the introduction of a repayment plan reduced the incidence of
hysterectomies for benign conditions by 4–8%, depending on the age group, but less so
in regions with more conservative gender norms.
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1 Introduction

Hysterectomy involves the removal of the uterus through a surgical procedure and is the
second most common elective surgery for women after C-sections (Janda et al., 2018; Stang
et al., 2011); as with C-sections, it is considered overutilized (Lawson et al., 2011). Hysterec-
tomy is generally performed to improve quality of life rather than to cure life-threatening
conditions.1 Although several less invasive approaches have been developed in recent decades,
these approaches remain underutilized (e.g., Corona et al. (2015)).

The variation in incidence rates of benign hysterectomies cannot be fully explained by
differences in population health or clinical needs. Instead, it reflects a complex interplay
of healthcare practices, access to health information, socioeconomic conditions, and gender
and cultural norms. On the patient side, key determinants include education (Brennand
et al., 2024), income (Desai et al., 2017; Kumari and Kundu, 2022), rural versus urban res-
idence (Chen et al., 2017; Kumari and Kundu, 2022), race and ethnicity (Gartner et al.,
2021; Jacoby et al., 2010), and health insurance status (Albright et al., 2023). On the side of
healthcare providers and the healthcare system, key determinants include physicians’ prefer-
ences, capabilities and tools availability (e.g., robotic surgery) (Broder et al., 2000; Clayton,
2006; Ferrari et al., 2024; Pillarisetty and Mahdy, 2023). Unexplained differences between
individual surgeons in the United States have been identified as the strongest determinant of
the surgical approach for benign outpatient hysterectomies (Whiteside et al., 2024). Recent
works (e.g., Stoller et al. (2020)) have shown that even after controlling for both patients’
needs and the characteristics of the healthcare system, up to two-thirds of the territorial
variation in the incidence of benign hysterectomies remains unexplained.

We add to the literature on the drivers of the heterogeneous incidence of hysterectomies for
benign conditions (HBC) by investigating the role played by gender norms, which are defined
as social expectations on what is acceptable and appropriate for women and men. We build
on the assumption that the conception of the female body as primarily reproductive shapes
how hysterectomy is perceived and accepted by both healthcare providers and women. As
a consequence, the more these social expectations are rooted in traditional gender roles, the
higher the incidence of HBC outside of the reproductive age range. Desai (2016) reported that
both providers and rural Indian women who have undergone hysterectomies regard women
primarily as mothers, with few of the women in the study believing that the uterus has any
purpose after the cessation of childbearing.

By outlining what is acceptable and appropriate for women and men within a particular
group or society, gender norms are social expectations that shape individuals’ behaviors.
They are embedded in both formal and informal institutions, internalized in people’s minds,
and reinforced through social interactions (Cislaghi and Heise, 2020). The effect of gender
norms on the psychological costs of hysterectomies has been previously demonstrated, and as
such, should be accounted for when considering alternatives to hysterectomy. For example,
on the basis of Canadian data, Lalinec-Michaud and Engelsmann (1989) showed that women

1An estimated 90% of all hysterectomies are carried out for nonmalignant indications, primarily to im-
prove quality of life (Edozien, 2005; Prütz et al., 2013; Schaffer and Word, 2002).
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of French Canadian and European origin report greater concern about “losing their identity”
post hysterectomy than English Canadian women do and that these concerns are influenced
by differing societal values around femininity. Removal of the uterus can threaten perceived
femininity, body image, and social roles–especially in societies where childbearing is deeply
tied to female identity.2 These psychological burdens and cultural perceptions influence both
the decision-making process and incidence of post-surgical regret by the patient and are
expected to play a role in providers’decision-making process.3

We use data from Italian regions to test the role of gender norms on the incidence of
HBC. We proxy gender norms with 5 different indices on the basis of the answers to a set of
questions from both the World Values Survey and the European Values Study and a sixth
index on the basis of administrative data on the number of operating firms with female
leadership. Italy is the ideal setting since there is a high degree of territorial heterogeneity
regarding gender norms. We follow a two-step approach. First, we show the correlation
between gender norms and the incidence of HBC for the period 2001–2018. Controlling for a
variety of characteristics of both the resident population and the local healthcare system, we
show that more traditional gender norms are associated with more hysterectomies for benign
conditions.

Second, to prove the value of the correlation, we repeat the analysis using data on the
incidence of prostatectomies (i.e., partial or total removal of the prostate) and mastectomies
(i.e., partial or total removal of the breast) for benign conditions. The incidences of both
mastectomies and prostatectomies for benign conditions are much lower in the reference pop-
ulation, and especially in the case of prostatectomies, alternative nonsurgical approaches are
considered more often which aligns with the idea of “masculinity” as independent of father-
hood. The expectation is that more traditional gender norms are associated with a lower
incidence of prostatectomies since the sexual identity of a man is defined independently of
his reproductive chances. Similarly, we expect that mastectomies will be negatively corre-
lated with more traditional gender norms since breasts define gender identity according to a
traditional female stereotype. In line with our assumptions, we find a negative correlation
between more traditional gender norms and the occurrence of these procedures.

Finally, we exploit the introduction of a repayment plan policy in 2006, which aimed

2African American women have reported that men perceive women who have undergone a hysterectomy
more negatively (Richter et al., 2000). More than their Caucasian peers, these women feared that their
partner may leave them following the procedure (Augustus, 2002). Marván et al. (2012) explored this
relationship in Mexico, a country characterized by patriarchal norms and deeply rooted machismo culture.
Machismo views a woman’s body as an object for men’s pleasure, while marianismo, its complement, idealizes
women as self-sacrificing and maternal. The study surveyed married men and women in the city of Xalapa
who did not want more children, although neither the women surveyed nor the wives of the men surveyed
had undergone a hysterectomy. The respondents’ level of machismo/marianismo was assessed on the basis
of their agreement with statements regarding female subordination, unilateral decision-making, and men’s
sexual freedom. Men with above-median machismo/marianismo scores were more likely than women to
believe that a hysterectomy would make a woman incomplete and affect her femininity and were less likely
to perceive any positive benefits of the procedure. No significant differences were observed between male and
female respondents with below-median machismo/marianismo scores.

3For a popular version of the topic, see the journal article by Becker (2020) “Who Decides Who Gets a Hys-
terectomy?” available at https://www.teenvogue.com/story/who-decides-who-gets-a-hysterectomy.
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to reduce waste in healthcare expenditures at the regional level, to test for heterogeneous
responses to the policy driven by the level of gender norms using a staggered difference-in-
differences approach. With the adoption of the policy, we expect the incidence of unnecessary
and costly procedures to be reduced, but at a slower pace in areas in which gender norms
are stronger, and our findings are in line with this expectation.

Although a hysterectomy is often clinically justified, its use for benign conditions remains
high across countries. Historically, this procedure has attracted criticism because it is per-
formed too readily, particularly in contexts where male-dominated surgical practices shape
women’s treatment options (Edozien, 2005). Despite decades of feminist critique and medi-
cal reform, hysterectomy remains among the most common surgical interventions worldwide,
although its rate has been declining (Figure 1). In Italy, more than 50,000 women undergo
a hysterectomy each year, three quarters of whom have benign pathologies (Ciavattini et al.,
2022). This persistence reflects both clinical and systemic shortcomings. The absence of
clear, evidence-based guidelines for benign conditions continues to create room for variation
in practice and potential overuse (Neis et al., 2016). Moreover, informed consent remains
unevenly implemented. While modern clinical standards require that patients are clearly in-
formed about the reasons for treatment, its risks, benefits, and alternatives (Edozien, 2005),
evidence suggests that women often receive insufficient information (Björkström et al., 2021;
Jindal et al., 2021; Khandelwal, 2024a).4 The persistence of such practices affects both clin-
ical outcomes and the efficiency of the healthcare system, reinforcing the reliance on surgery
and limiting investment in alternative approaches.

The paper proceeds as follows: Section 2 presents the Italian institutional setting, whereas
Section 3 offers an overview of the different surgical procedures of interest and of their
consequences. Section 4 discusses the theoretical expectations and explains the dataset used
for the empirical analysis presented in Section 5 with the related results and robustness
checks. Section 6 concludes the study.

2 Institutions

Italy includes 19 regions and 2 autonomous provinces (the Autonomous Province of Trento
and the Autonomous Province of Bolzen), which are responsible for providing medical as-
sistance to their residents. Local governments must comply with national standards (Lisac
et al., 2008), but they can freely choose how to regulate and structure healthcare delivery
within their area. As a result, there are 21 microhealthcare systems in the country that rely
on different combinations of local health authorities (LHAs), independent hospitals (e.g.,
teaching hospitals) and private institutions, which can be both accredited (or not) to the
public system (Anessi-Pessina et al., 2004). Physicians working in public hospitals cannot

4For example, in Sweden, only 25% of the surveyed women who underwent a benign hysterectomy reported
receiving information about the possible effects on their sex life, 23% on effects on bladder function, and
17% on effects on bowel function (Pakbaz et al., 2017). In India, 23% of surveyed women admitted for a
hysterectomy demonstrated good awareness of the procedure and its consequences, with awareness levels
associated with education, urban residence, and socioeconomic status (Jindal et al., 2021).
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work in more than one hospital. Patients are covered by health plans provided by the LHAs
according to their place of residence, but there is both intra- and interregional mobility.

Hospitals within the public system are reimbursed through diagnosis-related group (DRG)
prices since the 1990s, when the Italian government released its DRG tariff list for every
patient (Cavalieri et al., 2013).5 However, national tariffs represented only a benchmark,
and regional governments could set their own rates. Consequently, the DRG-based fund-
ing mechanism is characterized by extensive differences across regions, which still persist
(Assobiomedica, 2002).

Since 2006, the central government has monitored and punished regions with healthcare-
related deficits through so-called repayment plans (Piani di rientro; National Budget Law
266/2005).6 These plans are enforced in the form of contractual agreements between national
and regional governments and imposed whenever the regional healthcare deficit is equal to
or exceeds 7% of the deficit in the previous year (Ministero della Salute, 2006). Under a
repayment plan, a region must provide the central government with a credible plan for the
reorganization of its healthcare system. In exchange, the central government allows them
to access supplementary funds to improve their budget and ensure health assistance to their
citizens. One common measure is to reduce the number of hospital beds to induce potential
patients to rely more on (less expensive) outpatient clinics or avoid surgical alternatives and
encourage the distribution of drugs from hospitals directly to patients with chronic conditions.
For more information on the targets of repayment plans, see Table A.1.

Regional governments naturally dislike being under a repayment plan, as it limits their
fiscal policy discretion and pushes them to increase regional tax rates.7 Over time, the central
government has imposed repayment plans on ten regions distributed in the northern, central
and southern areas of the country: Abruzzo, Campania, Lazio, Liguria, Molise, Sardinia, and
Sicily in 2007; Calabria in 2009; and Piedmont and Puglia in 2010.8

3 Procedures and Their Consequences

3.1 Hysterectomy

A hysterectomy is the surgical removal of the uterus. It is an invasive procedure associated
with surgical risks, prolonged recovery, and potential economic and quality-of-life costs. The
median recovery time (i.e., time to full work resumption) was estimated by Dedden et al.
(2022) to be in a range between three and eight weeks, with restrictions on the type of activi-
ties a woman can perform (mostly weight lifting, sexual activity, and sports) (Hofbauer et al.,

5National tariffs were calculated on the basis of data gathered from eight hospitals located in the northern
and central regions without differentiating among hospital types (Fattore, 2006).

6Healthcare expenditures account for approximately 90% of regional budgets. Regional governments
have concurrent competences with the national government, including in terms of environmental issues and
education.

7Regions manage an income surcharge rate (i.e.,addizionale irpef ) and a regional tax on production
(imposta regionale sulle attivitá produttive).

8Liguria and Sardinia completed their recovery plan in 2009, and Piedmont completed theirs in 2015.
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2025). Common complications include postoperative infections, venous thromboembolism,
injury to the genitourinary or gastrointestinal tract, bleeding, nerve injury, and vaginal cuff
dehiscence (Clarke-Pearson and Geller, 2013). Long-term consequences include an increased
risk of ischemic heart disease and hypertension, urinary incontinence, and pelvic organ pro-
lapse (Chang et al., 2025; Wang et al., 2022).

Nevertheless, most hysterectomies are elective procedures performed in response to benign
conditions. The most common benign indications for a hysterectomy are heavy or irregular
uterine bleeding and pelvic pain or pressure. These symptoms are frequently associated
with conditions such as leiomyomas (fibroids), endometriosis, adenomyosis, or pelvic organ
prolapse (Schaffer and Word, 2002). Although hysterectomy can effectively resolve a range
of gynecological conditions, alternative treatment approaches exist.9

3.2 Mastectomy

Mastectomy, the surgical removal of all breast tissue, is most commonly performed as a
treatment for breast cancer but may also be performed prophylactically in women at high
risk of developing the disease (Hartmann et al., 1999). Beyond its physical consequences, the
procedure is associated with deterioration in mental health (Arroyo and López, 2011; Maguire
et al., 1978; Rubino et al., 2007) and challenges women’s sense of identity; breasts are widely
regarded as visible symbols of femininity (Koçan and Gürsoy, 2016; Piot-Ziegler et al., 2010;
Sukartini and Sari, 2021). Women often report fears of negative partner perceptions, such
as concerns about attractiveness and intimacy, as well as discomfort with the reactions of
others, perceiving comments, gazes, or gestures as potential signs of rejection (Arroyo and
López, 2011; Koçan and Gürsoy, 2016). Because of the visibility of the procedure, some
women believe that mastectomy is perceived more negatively by men than is hysterectomy
(Richter et al., 2000). Similarly, women who had not undergone a hysterectomy believed
that men would show a stronger negative reaction to a more visible surgical procedure, such
as a mastectomy (Richter et al., 2000).

3.3 Prostatectomy

The prostate is a gland in the male reproductive and urinary systems that produces part of
the seminal fluid, contributing to the formation of sperm. Prostatectomy, the surgical removal
of part or all of the prostate gland, is performed primarily for prostate cancer but can also
be indicated for benign prostatic hyperplasia (enlarged prostate). Although the procedure is
recommended to address life-threatening conditions, the management of prostate cancer has

9For example, Bradley (2009) highlighted the benefits of uterine fibroid embolization as a safe and effective
nonsurgical therapy for reducing the symptoms of uterine leiomyomata while preserving the uterus. Vari-
ous medical therapies, including oral contraceptives with progestogens and gonadotropin-releasing hormone
agonists and antagonists, play important roles in managing the pelvic pain associated with endometriosis
(Alonso et al., 2024). Furthermore, pelvic floor muscle training and the use of vaginal pessaries can effectively
manage pelvic organ prolapse, significantly improving symptoms and quality of life while avoiding surgery
(Sansone et al., 2022; Wang et al., 2022).
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increasingly shifted toward alternatives to surgery (Costello, 2020; Tzeng et al., 2022). Even
if radical prostatectomy remains the gold standard for men with intermediate- and high-
risk disease (Costello, 2020), localized prostate cancer is currently managed not only with
prostatectomy but also with active surveillance or radiation therapy. Active surveillance
is the preferred approach for very low-risk prostate cancer and an option for low-risk and
favorable intermediate-risk cases (Tzeng et al., 2022). Radiotherapy achieves favorable long-
term outcomes in high-risk prostate cancer patients, including patients at risk of occult nodal
disease, and its combination with androgen deprivation therapy further improves outcomes
(Golabek et al., 2016; Tharmalingam et al., 2019).

Prostatectomy has a well-documented adverse effect on sexual function. Donovan et al.
(2016, 2023) reported that, relative to radiotherapy and active surveillance, prostatectomy
is associated with the greatest declines in sexual function and urinary continence. These
impairments also contribute to negative mental health outcomes (Lehto et al., 2017). Men
with erectile dysfunction often experience a sense of diminished masculinity, which is linked
to depression, embarrassment, reduced self-worth, and fears of stigma (Chambers et al.,
2017; Rosser et al., 2016; Tsang et al., 2019). Castaldelli-Maia et al. (2024) reported that the
experiences and challenges of individuals with prostate cancer are shaped by cultural beliefs
and gender norms.

4 Theoretical Expectations and Data

The reproductive capacity of the female body has traditionally been regarded as the funda-
mental basis and defining characteristic of womanhood (Malson and Swann, 2003; Niccolson
and Ussher, 1992; Phoenix et al., 1991). As it is a procedure that permanently compromises
the possibility of a pregnancy, one could expect that gender norms are more likely to play
a role in affecting the probability of an unnecessary hysterectomy (i.e., a hysterectomy for
benign conditions) once a woman has fulfilled her reproductive expectations or passed the
age of fertility. In the Italian context, this means that benign hysterectomies should have a
higher incidence among women aged 40 and older. In fact, according to data from the Italian
National Institute of Statistics (ISTAT), the average age at first pregnancy for Italian women
in the past three decades is approximately 32 years of age (ISTAT, 2024), while the fertility
rate has dramatically decreased, with an average of 1.3 children per woman. Combining this
information with the fact that women are typically fertile between 15 and 49 years of age,
fertility decisions affect mainly Italian women in the 30–39 age group, while they are likely
to be marginally relevant for women in the 40–49 age group and are essentially irrelevant
for women over 50 years of age. Hence, our outcome of interest is the HBC rates for women
aged 40–49 and women aged 50 and older for the period 2001–2018 using regional data from
the Italian Ministry of Health.10

10HBC rates are defined as the share of hysterectomies performed for reasons other than the presence of
malignant cancer out of the total number of hysterectomies performed. The Ministry computed these rates
using hospital discharge records (SDO – Schede di dimissione ospedaliera), which have been available since
2001 and refer to all procedures that were paid through the public healthcare system (either performed in a
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Gender norms may, of course, impact the performance of other types of surgeries that
affect other symbols of womanhood, as well as symbols of manhood. To support our analysis
of HBC rates, we use two sets of secondary outcomes from the Ministry of Health. For the
sake of consistency with the HBC analysis, the first set of secondary outcomes is the rate
of mastectomies for benign conditions for women aged 40–49 and women aged 50 and older
during the 2001–2018 period. Women are defined by their uterus until motherhood and/or
as long as they remain fertile. In contrast, female breasts are among the most consequential
attributes of womanhood (Yalom, 1997; Young, 2005), and given their high visibility, this
holds true regardless of a woman’s age and motherhood/fertility status to the extent that
decisions regarding breast reconstruction are not taken in social isolation nor are considered
to be merely affected by one’s own preferences/feelings. Rather, they are shaped by social,
cultural, and historical contexts (Webb et al., 2018). As a result, one may expect that more
traditional gender norms will discourage the performance of unnecessary mastectomies.

The second set of secondary outcomes includes the rate of prostatectomies for benign
conditions for the period 2007–2018.11 Since prostatic problems (i.e., noncancer conditions)
tend to develop naturally with aging, we focus on two different age groups: men aged 40–59
and men aged 60 -75.12 The prostate does not have the same reproductive meaning for men as
the uterus has for women, but its removal challenges traditional notions of masculine identity,
as it often leads to erectile dysfunction, loss of ejaculation and incontinence, undermining
a man’s sense of control and agency over his body (Gannon et al., 2010; Kong et al., 2017;
Oliffe, 2005). Therefore, we expect stronger gender norms to decrease the incidence of benign
prostatectomy.

Overall, we employ a regional-level panel dataset of hysterectomies and mastectomies
performed from 2001–2018 and prostactectomies performed from 2007–2018. Through the
Ministry of Health, we also use regional data on the rate of heavy smokers and obesity, which
we use to control for the overall health of the regional population, which may be related to
the rate of hysterectomy. Since the number of surgical procedures may be affected by the
capacity of hospitals to accommodate patients, we recover data on the characteristics of the
local healthcare systems, including the rates of hospital beds and doctors per 1,000 residents
and the so-called attractiveness index, which captures patient mobility between regions and
proxies for the quality of the local healthcare system (see Table A.2 for the definitions of the
variables used). Finally, since hysterectomies are expensive procedures that threaten female
fertility, we also collect data on regional GDP and the fertility rate, as well as the adoption
of a regional DRG system as an alternative to the national system.

As shown in Table 1, 89% of hysterectomies performed on women aged 40–49 and ap-
proximately 71% of those on women aged 50 and older are for benign conditions. In contrast,
only 3.3% of women aged 40–49 underwent a mastectomy for a condition other than malig-
nant cancer, and this figure becomes even smaller (2.3%) when women aged 50 and older are

public hospital or in a public accredited hospital).
11Owing to changes in the recording of SDO for prostatectomies, the Ministry could provide the related

rate only for a shorter time frame.
12Guidelines recommend life expectancy of at least ten years to justify prostatectomies. Males’ life ex-

pectancy is around 82 years in Italy for the considered period.
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considered. In terms of prostatectomies, 24.1% and 22.4% of men aged 40–59 and men aged
60-75, respectively, underwent the procedure a condition other than malignant cancer.

4.1 Measuring Gender Norms

There is no global standard for identifying and measuring gender norms, but gender norms can
be captured through explicit or implicit scores. Explicit gender norm scores are derived from
self-report questionnaires, surveys or scales that directly ask individuals about their beliefs,
attitudes and associations regarding the role of gender and related social expectations. For
instance, participants in the second wave of the World Values Survey (WVS)13 were asked to
express their level of agreement using a 4-point Likert scale (from strongly agree to strongly
disagree) to the statement “A preschool child is likely to suffer if his or her mother works”.

In contrast, implicit gender norm scores are based on psychological assessments such as the
Gender–Science Implicit Association Test (IAT), which is a computer-based test that assesses
unconscious associations between gender (e.g., woman and man) and particular traits, fields
or roles via a timed categorization task. For example, in the case of education, participants
are asked to rapidly sort female and male names into subjects related to arts and humanities
or science and math (e.g., Anghel et al. (2020); Carlana (2019)). As implicit gender norm
scores should capture inner thoughts and attitudes, which the respondent should not be able
to hide, they are considered to reveal one’s true position on gender norms. However, these
implicit scores are detectable only through computer-based tests, and there are no extensive
and reliable data capturing either territorial representativeness or variations over time.

In contrast, explicit gender norm scores have the advantages of being observable in time
and for specific geographical areas. Nevertheless, they capture only the lower bound of gender
norms because replies to survey questions tend to suffer from social desirability bias. As a
consequence, explicit scores tend to systematically underrepresent the true level of gender
norms as far as conservative attitudes toward gender roles are concerned. In other words, one
can only account for respondents who, for instance, strongly agree with the statement “A
preschool child is likely to suffer if his or her mother works”, but among those respondents
who state their disagreement, there are many who honestly think that a mother working
results in her child suffering (Alan et al., 2018).

To exploit both time variation and geographical representativeness, we rely on explicit
gender norm scores leveraging two well-known surveys that were administered in Italy, among
other countries, at different points in time during our observational period. Specifically, we
use the WVS (specifically, the 1999 and 2004 waves, which included Italy) and the Euro-
pean Values Study (EVS, the 2009 wave).14 Both surveys include several questions related

13The WVS is a survey coordinated by the World Values Survey Association and currently includes seven
national sample surveys administered in more than 90 countries since 1981. The surveys are based on a
common questionnaire covering several topics, such as individual beliefs and values, subjective well-being,
religion and democratization.

14The EVS is a large-scale, cross-national, repeated cross-sectional survey research program. Since 1981,
it has administered a standardized questionnaire every 9 years to determine what Europeans think about
several topics, such as family, work, religion and society. At the Italian level, there is no comparable survey
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to women’s roles and social expectations surrounding family and children. However, among
them, only one question is common to all three waves that overlap with our observation pe-
riod. This is the question asking respondents to express their level of agreement/disagreement
with the following statement: “Being a housewife is just as fulfilling as working for pay”.
This question captures the prescriptive stereotype that female aspirations are oriented toward
family and the domestic sphere in a way that is equivalent to any other fulfillment outside
the household. Family is seen as a defining element of womanhood, and women are believed
to be naturally more suited and capable of handling family and domestic responsibilities
(Gaunt and Benjamin, 2007; Lee, 2006, 2009) to the extent that housework may be idealized
as offering “more opportunities for self-realization than would going out to work” (Ferree,
1976). Afterward, we use this question to construct our main measure of gender norms: the
Housewife index, which is computed by taking the z score value of the share of respondents
in any given Italian region who agree or strongly agree with the related statement.

To exclude the possibility that our results are driven by the selection of the question
on female gender roles, we construct four alternative indices. We leverage all the questions
related to female gender roles and expectations with respect to family and children in each
wave of the EVS and the WVS we use. In addition to the statement about fulfillment from
being a housewife, the 1999 WVS wave and the 2009 EVS wave asked respondents to express
their agreement/disagreement with 2 statements on the mother–child relationship and on
the female need to have children.15 Then, we created four cultural indices using different
combinations of all the questions, as shown in Table 2. In terms of the 2005 wave of the
WVS, we relied only on the question about fulfillment from being a housewife, as this was
the only question in the survey related to female roles and social expectations.

To decrease the problems associated with the use of this explicit index, we also leveraged
a proxy for gender norms based on administrative data, namely, the regional rate of firms
run by a female entrepreneur (Female entrepreneurship). This index represents the best
administrative proxy for the gender norms. Over time, housework has to be more frequently
combined with office work; thus, female labor participation does not properly account for
women’s self-realization through a career and its acceptance (Gornick and Meyers, 2003).
In contrast, the rate of female entrepreneurship captures female empowerment in the labor
market at a different level because it considers not only female participation in the labor

to either the EVS or the WVS. The existing ones (e.g., the 2014 survey on violence against women run by
the ISTAT) have not included questions on female roles and expectations and/or have not ensured regional
representativeness or sufficient variation.

15Specifically, the respondents were asked to express their agreement/disagreement using a 4-point Likert
scale with the following two statements: (i) “A preschool child is likely to suffer if his or her mother works”
and (ii) “A working mother can establish just as warm and secure a relationship with her children as a mother
who does not work”. In addition, the respondents could choose between two answers, i.e., “She must have
children” or “It is not necessary,” to answer the following question: “Do you think that a woman, to be fully
fulfilled, must have children, or is it not necessary for her to have any?” Following the approach used to
construct the Housewife index, we computed the z score value of the share of respondents who agreed/strongly
agreed with the first statement, those who disagreed/strongly disagreed with the second statement and the
share of respondents who believed that women must have children. Afterward, we average these z scores
values using different combinations of these questions, as shown in Table 2.
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market but also women in a leadership/business position (Ince-Yenilmez, 2021). Moreover,
since women have lower self-confidence and are more risk averse than men are (Niederle and
Vesterlund, 2007), this information is more indicative of the cultural environment toward
women and their ungendered aspirations.

5 Empirical Analysis and Results

5.1 Baseline Analysis

We first estimate the model defined by Equation 1, where Index is our Housewife index, which
is measured at the regional level r and yearly level t, and Hysterectomy is the rate of HBC
at the regional and year levels. X1 groups all the controls for population characteristics,
whereas X2 accounts for elements of the regional healthcare system, as described in Table
A.2. ma are macroarea fixed effects that include 5 macro areas (i.e., NUTS1 level), and t are
yearly fixed effects.

Hysterectomyrt = αIndexrt + β1X1rt + β2X2rt + ρma + γt + εrt (1)

As shown in Table 3, an increase of one standard deviation of the Housewife index is equal
to an increase of 0.9% (i.e., 0.008/0.889) in the HBC rate for the sample of women aged 40–49
(Column 2) and by 1.6% (i.e., 0.011/0.707) for women aged 50 and older (Column 4). The
effect is greater when Female entrepreneurship is considered: an increase of one standard
deviation of the female entrepreneur variable (i.e., 0.029) is associated with a decrease of
2.1% (i.e., (-0.636*0.029)/0.889, Column 2) in the HBC rate for women aged 40–49 and by
4.7% (i.e., (-1.136*0.029)/0.707, Column 4) for women aged 50 or older. The difference in the
magnitude of the detected correlation appears to align with the lower bound interpretation
discussed concerning explicit gender norm scores. As shown in Table 4, regardless of the
cultural index considered, we observe positive and statistically significant results for the
HBC rate in both age groups, with a slightly stronger magnitude in the sample of women
aged 50 and older.

We also test the robustness of our baseline results to the inclusion of further controls,
which could explain the high incidence of HBC. First, we control for the rate of C-sections
among low-risk patients, moving from the assumption that the higher the incidence of C-
sections among low-risk patients is, the higher the degree of inappropriateness in the health-
care system at the local level and, consequently, the greater the likelihood of a hysterectomy
in the absence of malignant cancer. In a way, C-sections and HBC can be considered sub-
stitutes in terms of inappropriate procedures that are costly both for the healthcare system
and for the patient. Moreover, C-sections have been found to be associated with an increased
risk of peripartum hysterectomy (Stivanello et al., 2010).16 Second, a well-known nonmedical

16The correlation between the rate of C-sections among low-risk patients and the rate of HBC among
women 40–49 years of age is -0.329 and -0.444 for women aged 50 years and older.
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driver of the performance of elective surgeries is economic incentives, which also play a role
in determining whether an elective surgery is triggered by reimbursement fees (Khandelwal,
2024b) or disability insurance payment (Fan et al., 2019). In the Italian context, economic
incentives are represented by the level of reimbursement hospitals receive for a hysterectomy.
Hence, we test the robustness of our baseline results to the inclusion of the DRG tariff for a
hysterectomy following the assumption that a higher level of reimbursement may increase the
likelihood of HBC. Finally, we control for the number of Da Vinci surgical systems in each
region. The Da Vinci surgical system uses robotic technology to perform minimally invasive
surgical procedures. It is mainly used for prostatectomies and hysterectomies and ensures
faster recovery with a lower risk of blood loss during surgery and of blood transfusion after-
ward surgery (Misal et al., 2021). A higher availability of this surgical system may induce
surgeons to more frequently opt for surgical solutions, as they are easier to perform and,
at the same time, less invasive and risky for patients. The results of estimating Equation 1
with these additional controls are shown in Table 5, which reports the coefficient of interest
adding the controls one at a time (Columns 1–3) and including them jointly (Column 4; our
preferred specification). Our baseline results are confirmed, and if any, their magnitude is
increased (i.e., Female entrepreneurship).

The observed association of stronger gender norms, as proxied by the Housewife index,
with higher incidences of HBC can be explained by the fact that the uterus stops defining
womanhood once fertility decisions are no longer crucial, whereas the breast continues to
define femininity as women age. Our results show a negative correlation between the rates
of mastectomies for benign conditions and gender norms, as reported in Table 6 (Columns
1–4); the table also shows the results of estimating Equation 1 on the rate of prostatectomies.
Specifically, an increase of one standard deviation of the Housewife index decreases the rate
of mastectomies by 33.3% for women aged 40–49 (i.e., -0.011/0.033, Column 2) and by
13% for women 50 and older (i.e., -0.003/0.023, Column 4), whereas prostatectomies for
benign conditions on males aged 40–59 decrease by 17.8% (i.e., -0.043/0.241, Column 6)
and by 13.8% for males aged 60-75 (i.e., -0.031/0.224, Column 8). Using the proportion of
female entrepreneurs does not significantly affect the mastectomy results, whereas an increase
of one standard deviation increases the incidence of prostatectomies for benign conditions
by 9.7% (i.e., (0.803*0.029)/0.241, Column 6) among men aged 40–59 and by 8.9% (i.e.,
(0.688*0.029)/0.224, Column 8) for men aged 60 -75.

5.2 Differential Effects of Repayment Plans

As discussed in Section 2, repayment plans are implemented to contain regional deficits and
directly target healthcare expenses. The second part of our analysis first checks whether
these plans are effective in reducing the number of HBC, which are considered unnecessary
since alternative and less expensive treatments exist. Second, it examines whether such a
decreasing effect differs depending on the degree of existing gender norms.

To determine the effect of the adoption of repayment plans on the incidence of HBC, we
leverage the quasi-experimental variation triggered by the staggered adoption of these plans,
as shown in Equation 2.
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Hysterectomyrt =
∑
y

τATEdrtβ1X1′rt + β2X2′rt + ρma + γt + εrt (2)

where dyrt drt is a region–year-level estimator of treatment indicating whether a repayment
plan was adopted in region r before year t, and τATE identifies the average effect of the
adoption of the plan on the incidence of HBC.

As shown by several recent works, the two-way fixed effects estimator does not pro-
vide consistent estimates whenever treatment effects are heterogeneous across treated groups
and/or time (Borusyak et al., 2024; Callaway and Sant’Anna, 2021; de Chaisemartin and
D’Haultfœuille, 2020; Goodman-Bacon, 2021; Sun and Abraham, 2021). To overcome this
problem, we follow Borusyak et al. (2024)’s three-step estimation procedure.

According to Table 7, the adoption of a repayment plan decreases the incidence of HBC
by 4.3% for women aged 40–49 (i.e., -0.039/0.900) and by 7.9% (i.e., -0.057/0.725) for women
aged 50 and older. Table 8 shows the coefficient of the event study to investigate the dynamics
of the effects. Considering 4 years before and 4 years after the adoption of a repayment plan,
we see that the effects persist in time and that there are no anticipatory effects.

The differential impact of the adoption of the plans conditional on gender norms is shown
in Table 9. In regions where there are stronger gender norms, as measured by our Housewife
index, the effect of the policy on the reduction in HBC is weaker for both age groups. However,
if a region has a less traditional vision of gender roles, as captured by a greater number of
female entrepreneurs, the effect of the policy is stronger. These results are in line with the
idea that repayment plans are effective at reducing unnecessary and costly procedures, but
the presence of stronger gender norms slows such a reduction.

6 Conclusion

There are many non-medical rationales that explain the use of medical treatments: the
reimbursement system of healthcare providers (i.e., the money driver (Shen et al., 2004;
Wagenschieber and Blunck, 2024)), the experience and training of the healthcare professionals
(i.e. medical skills driver (Currie et al., 2016; Gruppen et al., 1988)), the liability system
(i.e., legal driver (Bertoli and Grembi, 2018; Kessler, 2011)), and the overall environment
within which healthcare workers act (i.e., the context driver (Landon et al., 2001; McKinlay
et al., 2002)). Any time that one of these drivers is outweighs the objective health needs
of a patient (i.e., medical driver), a distortion is introduced into the system, with potential
adverse consequences for both the patient and the sustainability of the healthcare system.

Within the context driver, we address the role of gender norms, which define, within a
community, the role of gender according to predefined beliefs: the stronger the gender norms
are, the more traditional the role of women is conceived in a certain community. This means
women are expected to have a family and take care of it and not have a leading position
in society. We focus on hysterectomy, the surgical removal of the uterus, which, as such,
threatens the gender role of women as mothers. Still, this is the second most performed
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elective surgery on women after C-sections, often used for conditions such as fibroids and
menstrual irregularities, for which less invasive alternatives exist.

By proxying gender norms through explicit indexes constructed using questions regarding
social expectation on women in the WVS and the EVS, we show that stronger gender norms
are associated with higher rates of HBC among those age groups for which fertility decisions
are no longer crucial (i.e., women aged 40 and older); thus, the uterus may no longer be
regarded as a defining element of womanhood and femininity. These results shed light on the
potential influence of gender norms in treatment selections and highlight the importance of
accurate information about the reasons, risk and benefits of different treatments, including
alternative options.
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Tables and Figures

Figure 1: Hysterectomies in OECD countries (2000-2022)

Notes: Annual average number of hysterectomies of any type per 100,000 women across OECD countries,

with the shaded area representing the interquartile range (25th to 75th percentile). The number of countries
per year ranges from 16 to 32, as available in OECD (2025).
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Table 1: Descriptive statistics

Observations Mean Std. dev. Min Max

Housewife index 378 -0.009 0.692 -1.640 2.980
Female entrepreneurship 378 0.270 0.029 0.214 0.355
Cultural index 1 378 -0.028 0.487 -1.103 1.539
Cultural index 2 378 -0.023 0.526 -1.517 1.617
Cultural index 3 378 -0.022 0.458 -1.103 1.539
Cultural index 4 378 -0.034 0.512 -1.103 1.539

% Benign hysterectomies 40-49 yrs 378 0.889 0.050 0.575 1.000
% Benign hysterectomies ≥50 yrs 378 0.707 0.079 0.279 0.835
% Benign mastectomies 40-49 yrs 378 0.033 0.042 0.000 0.364
% Benign mastectomies ≥50 yrs 378 0.023 0.021 0.000 0.121
% Benign prostatectomies 40-59 yrs 252 0.241 0.121 0.000 0.714
% Benign prostatectomies 60-75 yrs 252 0.224 0.091 0.017 0.611

Heavy smokers 378 6.493 2.593 1 15.040
Obese 378 10.060 1.610 5.790 14.700
Fertility rate 378 1.319 0.139 1.02 1.760
Density of doctors 378 1.773 0.523 0.590 2.722
Beds 378 3.465 0.628 1.961 5.416
Attraction index 378 1.059 0.664 0.200 3.000
GDP 378 74,831.940 78,574.960 3,543.247 390,331.200
Right-wing 378 0.386 0.488 0 1
Own DRGs 378 0.381 0.486 0 1
Da Vinci 378 5.381 4.978 0 19
DRG tariff - Hysterectomy 378 8.794 0.199 8.447 9.440
DRG tariff - Mastectomy 378 8.158 0.185 7.454 8.608
DRG tariff - Prostatectomy 252 8.202 0.111 7.953 8.444
% C-sections 378 0.322 0.057 0.160 0.500

Notes: The discrepancies in the number of observation is due to the fact that data for prostatectomies cover the period

2007-2018, while data for hysterectomies and mastectomies cover the period 2001-2018.

Table 2: Cultural indexes

Cultural Cultural Cultural Cultural
index 1 index 2 index 3 index 4

Being a housewife just as fulfilling X X X X
Pre-school child suffers with working mother X X X
A woman has to have children to be fulfilled X X X
Worse relationship if working mother X X X

Notes: All four questions are included in the 1999 WVS wave and in the 2009 EVS wave, while the 2005

WVS wave includes only the first question related to “Being a housewife just as fulfilling”.
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Table 3: Results

40-49 yrs ≥50 yrs
(1) (2) (3) (4)

Housewife index 0.009** 0.008** 0.013*** 0.011**
(0.004) (0.004) (0.005) (0.005)

Female entrepreneurship -0.376*** -0.636*** -0.651*** -1.136***
(0.106) (0.121) (0.134) (0.139)

Obs 378 378 378 378
Mean 0.889 0.889 0.707 0.707

Control 1 Yes Yes Yes Yes
Control 2 No Yes No Yes
Year FE Yes Yes Yes Yes
Macroareas FE Yes Yes Yes Yes

Notes: The dependent variable is the share of hysterectomies for benign conditions in all

hysterectomies performed in the age group. Control 1 includes the following information at

the regional level: the number of doctors per 1000 inhabitants, the number of hospital beds
per 1000 inhabitants, fertility rate, the share of heavy smokers out of the population aged

15 and above, the share of obese individuals out of the population aged 18 and above, the

index of attraction of the healthcare system; Control 2 includes a dummy indicating if the
regional governor is right-wing, a dummy indicating if the region applies its own DRG tariffs

and the regional GDP. Data for hysterectomies cover the period 2001-2018. Standard errors

in parenthesis are clustered at the regional level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Robustness: Alternative indicators

40-49 yrs ≥50 yrs
(1) (2) (3) (4)

Cultural index 1 0.014*** 0.015*** 0.019*** 0.018***
(0.005) (0.004) (0.006) (0.006)

Cultural index 2 0.011** 0.010** 0.012** 0.010*
(0.004) (0.004) (0.006) (0.006)

Cultural index 3 0.016*** 0.017*** 0.022*** 0.022***
(0.005) (0.005) (0.007) (0.007)

Cultural index 4 0.015*** 0.016*** 0.021*** 0.020***
(0.004) (0.004) (0.006) (0.006)

Obs 378 378 378 378
Mean 0.889 0.889 0.707 0.707

Control 1 Yes Yes Yes Yes
Control 2 No Yes No Yes
Year FE Yes Yes Yes Yes
Macroareas FE Yes Yes Yes Yes

Notes: The dependent variable is the share of hysterectomies for benign con-
ditions in all hysterectomies performed in the age group. Control 1 includes

the following information at the regional level: the number of doctors per 1000

inhabitants, the number of hospital beds per 1000 inhabitants, fertility rate,
the share of heavy smokers out of the population aged 15 and above, the share

of obese individuals out of the population aged 18 and above, the index of at-

traction of the healthcare system; Control 2 includes a dummy indicating if
the regional governor is right-wing, a dummy indicating if the region applies

its own DRG tariffs and the regional GDP. Data for hysterectomies cover the
period 2001-2018. Standard errors in parenthesis are clustered at the regional
level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Robustness checks: Alternative specifications

40-49 yrs ≥50 yrs
(1) (2) (3) (4) (5) (6) (7) (8)

Housewife 0.008** 0.008** 0.009*** 0.010*** 0.011** 0.010* 0.012** 0.012**
index (0.004) (0.004) (0.003) (0.003) (0.005) (0.005) (0.005) (0.005)

Female -0.639*** -0.630*** -0.887*** -0.954*** -1.147*** -1.121*** -1.411*** -1.487***
entrepreneurship (0.122) (0.121) (0.119) (0.120) (0.139) (0.138) (0.135) (0.135)

Obs 378 378 378 378 378 378 378 378
Mean 0.889 0.889 0.889 0.889 0.707 0.707 0.707 0.707

% C-sections Yes No No Yes Yes No No Yes
DRG tariff No Yes No Yes No Yes No Yes
Da Vinci No No Yes Yes No No Yes Yes

Notes: The dependent variable is the share of hysterectomies for benign conditions in all hysterectomies performed in the

age group. All specifications include years and macroareas FE and the following controls at the regional level: the number

of doctors per 1000 inhabitants, the number of hospital beds per 1000 inhabitants, fertility rate, the share of heavy smokers
out of the population aged 15 and above, the share of obese individuals out of the population aged 18 and above, the index

of attraction of the healthcare system, a dummy indicating if the regional governor is right-wing, a dummy indicating if the

region applies its own DRG tariffs and the regional GDP. Data for hysterectomies cover the period 2001-2018. Standard
errors in parenthesis are clustered at the regional level. *** p<0.01, ** p<0.05, * p<0.1.

Table 6: Results - Mastectomies & Prostatectomies

Mastectomies Prostatectomies
40-49 yrs ≥50 yrs 40-59 yrs 60-75 yrs

(1) (2) (3) (4) (5) (6) (7) (8)

Housewife index -0.010*** -0.011*** -0.003** -0.003** -0.031** -0.043*** -0.021* -0.031**
(0.004) (0.004) (0.002) (0.001) (0.015) (0.016) (0.011) (0.012)

Female entrepreneurship -0.052 -0.067 0.031 0.001 0.900* 0.803* 0.813** 0.688**
(0.123) (0.140) (0.050) (0.054) (0.464) (0.449) (0.369) (0.345)

Obs 378 378 378 378 252 252 252 252
Mean 0.033 0.033 0.023 0.023 0.241 0.241 0.224 0.224

Control 1 Yes Yes Yes Yes Yes Yes Yes Yes
Control 2 No Yes No Yes No Yes No Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Macroareas FE Yes Yes Yes Yes Yes Yes Yes Yes

Notes: The dependent variable is the share of mastectomies/prostatectomies for benign conditions in all mastec-

tomies/prostatectomies performed in the age group. Control 1 includes the following information at the regional level:
the number of doctors per 1000 inhabitants, the number of hospital beds per 1000 inhabitants, fertility rate, the share of

heavy smokers out of the population aged 15 and above, the share of obese individuals out of the population aged 18 and
above, the index of attraction of the healthcare system; Control 2 includes a dummy indicating if the regional governor is
right-wing, a dummy indicating if the region applies its own DRG tariffs and the regional GDP. The discrepancies in the

number of observation is due to the fact that data for prostatectomies cover the period 2007-2018, while data for mastec-
tomies cover the period 2001-2018. Standard errors in parenthesis are clustered at the regional level. *** p<0.01, ** p<0.05,

* p<0.1.
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Table 7: Results - Difference-in-Difference

40-49 yrs ≥50 yrs
(1) (2)

DD -0.039* -0.057**
(0.020) (0.026)

Obs 378 378
Mean 0.900 0.725

All controls Yes Yes
Year FE Yes Yes
Macroareas FE Yes Yes

Notes: The dependent variable is the share of hysterec-
tomies for benign conditions in all hysterectomies per-

formed in the age group. All controls include the following

information at the regional level: the number of doctors
per 1000 inhabitants, the number of hospital beds per 1000

inhabitants, fertility rate, the share of heavy smokers out of

the population aged 15 and above, the share of obese indi-
viduals out of the population aged 18 and above, the index

of attraction of the healthcare system, a dummy indicating
if the regional governor is right-wing, a dummy indicating
if the region applies its own DRG tariffs and the regional

GDP. Data for mastectomies cover the period 2001-2018.

Standard errors in parenthesis are clustered at the regional
level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 8: Results - Event study

40-49 yrs ≥50 yrs
(1) (2)

year - 4 -0.010 -0.003
(0.008) (0.015)

year - 3 -0.018 -0.017
(0.013) (0.021)

year - 2 -0.023 -0.010
(0.014) (0.019)

year - 1 -0.017 -0.026
(0.016) (0.024)

year 0 -0.022** -0.031
(0.011) (0.020)

year +1 -0.029** -0.031*
(0.014) (0.018)

year +2 -0.028** -0.040**
(0.014) (0.018)

year +3 -0.029 -0.047**
(0.019) (0.019)

year +4 -0.028** -0.042**
(0.013) (0.017)

Obs 378 378

All controls Yes Yes
Year FE Yes Yes
Macroareas FE Yes Yes

Notes: The dependent variable is the share of hys-

terectomies for benign conditions in all hysterectomies

performed in the age group. All controls include the
following information at the regional level: the num-
ber of doctors per 1000 inhabitants, the number of

hospital beds per 1000 inhabitants, fertility rate, the
share of heavy smokers out of the population aged 15

and above, the share of obese individuals out of the

population aged 18 and above, the index of attraction
of the healthcare system, a dummy indicating if the
regional governor is right-wing, a dummy indicating if
the region applies its own DRG tariffs and the regional
GDP. Data for hysterectomies cover the period 2001-

2018. Standard errors in parenthesis are clustered at
the regional level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 9: Heterogeneity analysis

40-49 yrs ≥50 yrs

Housewife Female Housewife Female
index entrep. index entrep.
(1) (2) (3) (4)

Above-median -0.016** -0.059*** -0.023** -0.086***
(0.006) (0.012) (0.009) (0.015)

Below-median -0.078*** -0.020*** -0.119*** -0.032***
(0.015) (0.014) (0.017) (0.010)

p-value Ho:
coefficient identical 0.000 0.000 0.000 0.002

Obs 378 378 378 378

Notes: The dependent variable is the share of hysterectomies for benign conditions in
all hysterectomies performed in the age group. All specifications include macroareas and

year FE and the following controls at the regional level: the number of doctors per 1000
inhabitants, the number of hospital beds per 1000 inhabitants, fertility rate, the share of

heavy smokers out of the population aged 15 and above, the share of obese individuals out
of the population aged 18 and above, the index of attraction of the healthcare system,
a dummy indicating if the regional governor is right-wing, a dummy indicating if the

region applies its own DRG tariffs and the regional GDP. Data for hysterectomies cover

the period 2001-2018. Standard errors in parenthesis are clustered at the regional level.
*** p<0.01, ** p<0.05, * p<0.1.
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Appendix A: Additional Tables and Figures

Table A.1: Targets and measures included in a repayment plan

Targets Planned Measures

Hospital beds and hospitalization rates Reorganization of the hospital network
Reduction of hospital beds and
incentives to use outpatient clinics

Pharmaceutical expenditures (Hospital) Direct distribution of drugs
New reimbursement mechanisms
for less expensive drugs

Personnel expenditures Hiring freezing and turn-over stop

Volume and expenditure for private provided services Set budget targets for private providers
Adjusting the reimbursement system
to the national level

Expenditures for consumption goods and services Centralized buying
Monitoring to avoid inefficiency

Appropriate prescriptions Use of health identification cards

Notes: Source: Ministero dell’Economia e delle Finanze (2009).
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Table A.2: Variable definitions

Main Indexes Definition

Housewife index Z-score of the share of respondents agreeing/strongly agreeing
agree with: “Being a housewife just as fulfilling” (1999 and 2005 waves
of the WVS and 2009 wave of the EVS)

Female entrepreneurship Share of female sole business owners out of total sole business owners
in a region

Cultural index 1 Average z-scores of the share of respondents
agreeing/strongly agreeing with all four questions of the 1999 WVS
and 2009 EVS

Cultural index 2 Average z-scores of the share of respondents
agreeing/strongly agreeing with all questions of the 1999 WVS and 2009
EVS with the exception of “A woman has to have children to be fulfilled”

Cultural index 3 Average z-scores of the share of respondents
agreeing/strongly agreeing with all questions of the 1999 WVS and 2009
EVS with the exception of “A pre-school child is likely to suffer if his or
her mother works”

Cultural index 4 Average z-scores of the share of respondents
agreeing/strongly agreeing with all questions of the 1999 WVS and 2009
EVS with the exception of “A working mother can establish just as warm
and secure a relationship with her children as a mother who does not work”

Control 1

Attraction index Ratio between hospital migration and immigration indexes
Beds Number of hospital beds per 1,000 inhabitants in a region
Doctor density Number of doctors per 1,000 inhabitants in a region
Fertility rate Average number of children per woman of childbearing age

(generally between 15 and 49 years)
Heavy smokers Share of heavy smokers out of the regional

population aged 15 and above
Obese Share of obese individuals out of the regional

population aged 18 and above

Control 2

GDP Regional per capita gross domestic product (in euros)
Own DRGs Dummy=1 if the region has its own DRG tariffs
Right-wing Dummy=1 if the regional governor is right-wing

Controls for
robustness checks

Da Vinci Number of Da Vinci surgical systems in a region
DRG tariff DRG tariff for the related procedure in a region (in euros)
% C-sections Share of C-sections on low-risk patients in a region
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